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OBJECTS    AND    RULES 


OF 


THE  ASSOCUTION. 


OBJECTS. 

The  Associatiok  contemplates  no  interference  with  the  ground  occupied  by 
other  Institutions.  Its  objects  are, — To  give  a  stronger  impulse  and  a  more 
systematic  direction  lo  scientific  inquiry, — to  promote  the  intercourse  of  those 
who  cultivate  Science  in  different  parts  of  the  British  Empire,  with  one  an- 
other, and  with  foreign  philosophers, — to  obtain  a  more  general  attention  to 
the  objects  of  Science,  and  a  removal  of  any  disadvantages  of  a  public  kind 
which  impede  its  progress. 

RULES. 

ADMISSION  OF  MEMBERS  AND  ASSOCIATES. 

All  Persons  who  have  attended  the  first  Meeting  shall  be  entitled  to  be- 
eome  Members  of  the  Association,  upon  subscribing  an  obligation  to  con* 
form'  to  its  Rules. 

The  Fellows  and  Members  of  Chartered  Literary  and  Philosophical  So- 
cieties publishing  Transactions,  in  the  British  Empire,  shall  be  entitled,  in 
like  manner,  to  become  Members  of  the  Association. 

The  Officers  and  Members  of  the  Councils,  or  Managing  Committees,  of 
Philosophical  Institutions,  shall  be  entitled,  in  like  manner,  to  become  Mem- 
bers of  the  Association. 

AH  Members  of  a  Philosophical  Institution  recommended  by  its  Council 
or  Managing  Committee,  shall  be  entitled,  in  like  manner,  to  become  Mem- 
bers of  the  Association. 

Persons  not  belonging  to  such  Institutions  shall  be  elected  by  the  General 
Committee  or  Council,  to  become  Life  Members  of  the  Association,  Annual 
Subscribers,  or  Associates  for  the  year,  subject  to  the  approval  of  a  General 
Meeting. 

COMPOSITIONS,  SUBSCRIPTIONS,  AND  PRIVILEGES. 

Life  Members  shall  pay,  on  admission,  the  sum  of  Ten  Pounds.  They 
shall  receive  gratuitously  the  Reports  of  the  Association  which  may  be  pub- 
lished after  the  date  of  such  payment.  They  are  eligible  to  all  the  offices 
of  the  Association. 

Annual  Subscribers  shall  pay,  on  admission,  the  sum  of  Two  Pounds* 
and  in  each  following  year  the  sum  of  One  Pound.  They  shall  receive 
gratuitously  the  Reporu  of  the  Association  for  the  year  of  their  admission 
and  for  the  years .  in  which  they  continue  to  pay  without  intermistion  their 
Annual  Subscription.  By  omitting  to  {Say  this  Subscription  in  any  particu- 
lar year.  Members  of  this  class  (Annual  Subscribers)  lose  for  that  and  all 
future  years  the  privilege  of  receiving  the  volumes  of  the  Association  gratis ; 
but  they  may  resume  their  Membership  and  other  privileges  at  any  sub- 
sequent Meeting  of  the  Association,  paying  on  each  such  occasion  the  sum  of 
One  Pound.     They  are  eligible  to  all  the  Offices  of  the  Association. 

Associates  for  the  year  shall  pay  on  admission  the  sum  of  One  Pound. 
They  shall  not  receive  gratuitously  the  Reports  of  the  Association,  nor  be 
eligible  to  serve  on  Committees,  or  to  hold  any  office. 
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XVlil  RULES  OF  THE  ASSOCIATION. 

The  Association  consists  of  the  following  classes  :-* 
1.  Life  Members  admitted  from  1881  to  1845  inclusive,  who  have  paid 
on  admission  Five  Pounds  as  a  composition, 

St.  Life  Members  who  in  1846,  or  in  subsequent  years,  have  paid  on  ad- 
mission Ten  Pounds  as  a  composition. 

8.  Annual  Members  admitted  from  18S1  to  1839  inclusive,  subject  to  the 
payment  of  One  Pound  annually.  [May  resume  their  Membership  after  in- 
termission of  Annual  Payment. J 

4.  Annual  Members  admitted  in  any  year  since  1839,  subject  to  the  pay- 
ment of  Two  Pounds  for  the  first  year,  and  One  Pound  in  each  following 
year.  [May  resume  their  Membership  after  intermission  of  Annual  Pay- 
ment.] 

6.  Associates  for  the  year,  subject  to  the  payment  of  One  Pound. 
6.  Corresponding  Members  nominated  by  the  Council. 
And  the  Members  and  Associates  will  be  entitled  to  receive  the  annual 
volume  of  Reports,  gratis,  or  to  purchase  it  at  reduced  (or  Members')  price, 
according  to  the  following  specification,  vis. : — 

1.  Gratis. — Old  Life  Members  who  have  paid  Five  Pounds  as  a  compo- 
sition for  Annual  Payments,  and  previous  to  1845  a  further 
sum  of  Two  Pounds  as  a  Book  Sunscription,  or,  since  1845,  a 
further  sum  of  Five  Pounds. 
New  Life  Members  who  have  paid  Ten  Pounds  as  a  com- 
position. 
Annual  Members  who  have  not  intermitted  their  Annual  Sub- 
scription, 
t.  At  reduced  or  Members'  Prices,  viz.  two-thirds  of  the  Publication 
Price. — Old  Life  Members  who  have  paid  Five  Pounds  as  a 
composition  for  Annual  Payments,  but  no  further  suiq  as  a 
Book  Subscription. 
Annual  Members,  who  have  intermitted  their  Annual  Subscrip- 
tion. 
Associates  for  the  year.     [Privilege  confined  to  the  volume  for 
that  year  only.] 
3.  Members  may  purchase  (for  the  purpose  of  completing  their  sets)  any 
of  the  first  seventeen  volumes  of  Transactions  of  the  Associa- 
tion, and  of  which  more  than  100  copies  remain,  at  one- third  of 
the  Publication  Price.     Application  to  be  made  (by  letter)  to 
Messrs.  Taylor  &  Francis,  Red  Lion  Court,  Fleet  St.,  London. 
Subscriptions  shall  be  received  by  the  Treasurer  or  Secreuries. 

MEETINGS. 

The  Association  shall  meet  annually,  for  one  week,  or  longer.  The  place 
of  each  Meeting  shall  be  appointed  by  the  General  Committee  at  the  pre- 
vious Meeting ;  and  the  Arrangements  for  it  shall  be  entrusted  to  the  Offi- 
cers of  the  Association* 

GENERAL  COMMITTEE. 

The  General  Committee  shall  sit  during  the  week  of  the  Meeting,  or 
longer,  to  transact  the  business  of  the  Association.  It  shall  consist  of  the 
following  persons ; — 

1.  Presidents  and  Officers  for  the  present  and  preceding  years,  with  au- 
thors of  Reports  in  the  Transactions  of  the  Association. 

2.  Members  who  have  communicated  any  Paper  to  a  Philosophical  Society, 
which  has  been  printed  in  its  Transactions,  and  which  relates  to  such  subjects 
as  are  taken  into  consideration  at  the  Sectional  Meetings  of  the  Association. 
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3.  Office-bearers  for  the  time  being,  or  Delegates,  altogether,  not  exceed- 
ing three  in  number,  from  any  Philosophical  Society  publishing  Transactions. 

4.  Office-bearers  for  the  time  beins;,  or  Delegates,  not  exceeding  three, 
from  Philosophical  Institutions  established  in  the  place  of  Meeting,  or  in  any 
place  where  the  Association  has  formerly  met. 

5.  Foreigners  and  other  individuals  whose  assistance  is  desired,  and  who 
are  specially  nominated  in  writing  for  the  meeting  of  the  year  by  the  Presi- 
dent and  Genera]  Secretaries. 

6.  The  Presidents,  Vice-Presidents,  and  Secretaries  of  the  Sections  are 
em  qffieio  members  of  the  General  Committee  for  the  time  being. 

SECTIONAL  COMMITTEES. 

The  General  Committee  shall  appoint,  at  each  Meeting,  Committees,  con- 
sisting severally  of  the  Members  most  conversant  with  the  several  branches 
of  Science,  to  advise  together  for  the  advancement  thereof. 

The  Committees  shall  report  what  subjects  of  investigation  they  would 
particularly  recommend  to  be  prosecuted  during  the  ensuing  year,  and 
brought  under  consideration  at  the  next  Meeting. 

The  Committees  shall  recommend  Reports  on  the  state  and  progress  of 
particular  Sciences,  to  be  drawn  up  from  time  to  time  by  competent  persons, 
for  the  information  of  the  Annual  Meetings. 

COMMITTEE  OF  RECOMMENDATIONS. 

The  General  Committee  shall  appoint  at  each  Meeting  a  Committee,  which 
shall  receive  and  consider  the  Recommendations  of  the  Sectional  Committees, 
and  report  to  the  General  Committee  the  measures  which  they  would  advise 
to  be  adopted  for  the  advancement  of  Science. 

All  Recommendations  of  Grants  of  Money,  Requests  for  Special  Re- 
searches^  and  Reports  on  Scientific  Subjects,  shall  be  submitted  to  the  Com- 
mittee of  Recommendations,  and  not  taken  into  consideration  by  the  General 
Committee,  unless  previously  recommended  by  the  Committee  of  Recom- 
mendations. 

LOCAL  COMMITTEES. 

Local  Committees  shall  be  formed  by  the  Officers  of  the  Association  to 
aaaiat  in  making  arrangements  for  the  Meetings. 

Local  Committees  shall  have  the  power  of  adding  to  their  numbers  those 
Members  of  the  Association  whose  assistance  they  may  desire. 

OFFICERS. 

A  President,  two  or  more  Vice-Presidents,  one  or  more  Secretaries,  and  a 
Treasurer,  shall  be  annually  appointed  by  the  General  Committee. 

COUNCIL. 

In  the  Intervals  of  the  Meetings,  the  affairs  of  the  Association  shall  be 
managed  by  a  Council  appointed  by  the  General  Committee.  The  Council 
may  also  assemble  for  the  despatch  of  business  during  the  week  of  the 
Meeting. 

PAPERS  AND  COMMUNICATIONS. 

The  Author  of  any  paper  or  communication  shall  be  at  liberty  to  reserve 
his  right  of  property  therein* 

ACCOUNTS. 

The  Accounts  oi  the  Association  shall  be  audited  annually,  by  Auditors 
appointed  by  the  Meeting. 
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Digitized  byC^OOQlC 


OFFIOBBS  09  SECTIONAL  0OMMITTBB8.  XXVii 

OFFICERS  OF  SECTIONAL  COMMITTEES  PRESENT  AT  THE 
GLASGOW  MEETING. 

8B0TION  A««— MATHEMATICS  AND  PHY8IC8. 

iVetuiett/.— Rev.  Professor  Kelland,  M.A.,  F.R.S.  L.  &  £. 

Viee-Presid«nt$.'^Reiv.  I^.  Robinson ;  Sir  David  Brewster,  F.R.S.  L.  &  E. ;  Ret. 
Xh-.  WheweU,  F.R.S. ;  Professor  Stokes,  Sec.  RS. ;  Rev.  Dr.  Scorcsby,  F.R.8.L., 
&  E. ;  M.  J.  Johnson,  Esq.,  MA.,  Pres.  R.A.S. 

Secretaries. — Rev.  Dr.  Forbes;  Professor  Tyndall,  F.R.S.;  Professor  David 
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Professor  Plucker,  Bonn. 

M.  Quetelet,  Brussels. 

M.  Constant  Provost,  Paris. 

Prof.  Retrius,  Stockholm. 

Professor  C.  Ritter,  Berlin. 

Professor  H.  D.  Rogers,  Boston,  U.S. 
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Report  of  the  Proceedings  of  the  Council  in  1854-55,  as  presentei> 
TO  THE  General  Committee  at  Glasgow,  Wednesday,  September 
12th,  1855. 

1.  In  reference  to  the  sum  of  JE500  placed  by  the  General  Committee  at 
Liverpool  at  the  disposal  of  the  Council  for  the  maintenance  of  the  Establish- 
ment at  Kew,  the  General  Committee  will  find  in  the  subjoined  Report  of 
the  Superintending  Committee  of  that  Establishment,  an  account  of  the 
various  objects  which  have  occupied  their  attention,  and  of  their  proceed- 
ings during  the  past  year.  The  Council  have  directed  printed  copies  of  this 
Report  to  be  laid  upon  the  table  as  the  best  means  of  enabling  those  mem- 
bers of  the  General  Committee  who  have  not  personally  visited  Kew,  to 
fonn  their  own  judgment  of  the  nature  and  value  of  the  services  which  have 
been  performed  there,  and  of  the  thanks  which  are  due  to  the  Superintend- 
ing Committee  for  their  voluntary  and  untiring  labours  in  conducting  the 
Establishment,  and  to  the  personal  staff,  by  whom  their  wishes  have  been 
most  zealously  and  effectively  carried  out.  By  the  perusal  of  this  Report  the 
Council  consider  also,  that  the  General  Committee  will  be  better  able  to 
judge  of  the  claims  of  the  Kew  Establishment  to  the  approval  and  to  the 
continued  support  of  the  British  Association,  than  by  any  comments  of  their 
own  with  which  the  Council  might  have  accompanied  the  Report  *. 

*  Sec  p.  XXX. 
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R£PORT  OF  THE  COUNCIL.  XXlX 

2.  The  Council  have  also  directed  printed  copies  to  be  laid  on  the  table 
of  a  Report  which  has  been  presented  by  the  Parliamentary  Committee  of 
the  British  Association,  on  the  question,  **  Whether  any  measures  could  be 
adopted  by  Government  or  Parliament  to  improve  the  position  of  Science  or 
its  Cultivators  in  this  Country'*'." 

The  suggestions  which  this  Report  contains  are  numerous  and  important* 
Some  of  them,  such  as  those  touching  alterations  in  the  system  of  education 
in  our  Universities,  and  an  increased  encouragement  to  the  formation  of 
museums  and  public  libraries,  seem  to  ^e  already  in  a  fair  way  of  being  in  a 
greater  or  less  degree  adopted.  The  suggestion  that  the  principal  Scientific 
Societies  shall  be  located  in  Ix>ndon  at  the  public  expense  in  some  one  cen- 
tral building,  is,  as  there  is  good  reason  to  hope,  in  a  fair  train  of  being 
realized,  under  the  most  favourable  circumstances,  within  the  walls  of  Bur- 
lington House  in  Piccadilly  ;  and  such  a  result  would  be  of  the  highest  im- 
portance, not  only  for  the  convenience  which  such  a  juxtaposition  would 
afford  to  members  for  the  pursuit  of  their  researches,  but  perhaps  still  more 
from  the  advantage  of  presenting  the  various  scientific  bodies,  and  in  their 
persons  science  itself,  to  the  public  eye  in  a  conspicuous,  honourable,  and 
influential  position. 

Other  suggestions  of  the  Parliamentary  Committee,  such  as  those  touching 
the  support  by  the  State  of  lecturers  on  science  in  the  provincial  towns^ — 
touching  the  question  of  rewards  to  be  given  in  various  shapes  to  the  culti- 
vators of  science,  and  more  especially  that  of  the  creation  of  a  Board  of 
Science  which  shall  advise  the  Government  in  connexion  with  it,  have  yet 
to  receive  that  sanction  from  public  opinion,  and  more  especially  from  the 
opinion  of  men  of  science  themselves,  which  more  extendeid  discussion  can 
alone  elicit,  and  without  which  they  could  not  be  pressed  upon  Government 
or  Parliament  with  any  prospect  of  success.  For  such  a  discussion  perhaps 
the  present  meeting  may  present  a  fitting  opportunity. 

3.  In  reference  to  the  recommendation  of  the  General  Committee,  that  the 
shipowners  and  other  gentlemen  interested  in  navigation  at  Liverpool  should 
form  a  Committee  of  their  own  body  for  the  purpose  of  inquiring  into  the 
best  means  of  obviating  the  inconveniences  and  losses  occasioned  by  the 
errors  of  the  compasses  produced  by  the  iron  employed  in  the  construction 
and  equipment  of  ships,  the  Council  have  had  the  satisfaction  of  learning 
that  a  Committee  has  been  formed  and  has  entered  upon  the  inquiry. 

4.  The  Council  have  added  to  the  list  of  Corresponding  Members  of  the 
Bridsh  Association  the  names  of  Monsieur  L6on  Foucault  and  the  Abb6 
Moigno. 

5.  The  Council  have  been  informed  that  a  Deputation  will  attend  at  Glas- 
gow for  the  purpose  of  conveying  an  invitation  to  the  British  Association  to 
hold  its  meeting  in  1 856  at  Cheltenham. 

Letters  have  also  been  received,  and  will  be  laid  before  the  General  Com- 
mittee, from  the  Board  of  Trinity  College  in  Dublin,  from  the  Royal  Irish 
Academy,  and  from  the  Royal  Dublin  Society,  inviting  the  British  Associa- 
tion to  hold  its  meeting  in  1 857  at  Dublin. 

*  Seep. xhriii. 
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Report  of  the  Kew  Commit  tee,  presented  to  the  Council  qf  the  BriHsh 
Association  June  27^  1855. 

The  Committee  beg  to  submit  tbe  following  Report  of  their  proceedings 
since  the  meeting  of  the  Association  at  Liverpool, 

On  the  20th  of  October  last,  Mr.  John  Phillips  addressed  a  letter  to  the 
Chairman  of  the  Kew  Committee,  announcing  tnat  a  sum  of  £500  had  been 
placed  by  the  General  Committee  at  the  disposal  of  the  Council  for  the  main- 
tenance of  the  establishment  at  Kew,  and  that  the  General  Committee  had 
recommended  that  application  should  be  made  by  the  President  to  Her 
Miyesty's  Government  for  the  use,  rent  free*  of  the  two  acres  of  land  ac^acent 
to  the  Observatory,  and  for  the  laving-on  of  gas. 

The  Committee  met  on  the  8th  of  November,  ^hen  the  fixed  expendi- 
ture for  the  year  was  estimated  at  £341  (viz.  Mr.  Welsh  £150,  Beckley  £91> 
Magrath  £40,  and  house  expenses  £60). 

It  having  been  represented  to  the  Committee  that  Her  Majesty's  Govern- 
ment were  anxious  that  magnetical  and  meteorological  instruments,  showing 
the  state  to  which  they  had  advanced  in  this  country,  should  be  exhibited  at 
the  Paris  Exhibition,  and  that  the  expenses  which  might  be  incurred  on  any 
instruments  or  apparatus  forwarded  by  the  Committee  would  be  defrayed  by 
the  Government,  your  Committee  requested  Colonel  Sabine,  Mr.  Welsh,  and 
the  Chairman,  to  attend  the  Royal  Society  Paris  Exhibition  Committee,  to 
explain  that  the  Kew  Committee  would  most  readily  afford  every  assistance 
in  their  power  to  carry  out  the  wishes  of  Her  Majesty's  Government 

The  sum  of  £140  was  ultimately  awarded  by  the  Royal  Society  Com- 
mittee for  this  purposCf  and  the  instruments  have  been  prepared  and  forwarded 
to  Paris, 

The  following  letter  from  Mr.  John  Welsh,  addressed  to  the  Chairman 
of  the  Committee,  is  presented  as  a  part  of  this  Report, 

'*  Kew  Observatory,  June  26, 1855. 

<<Dear  Sir, — Colonel  Sabine  furnished,  from  the  Stores  in  the  depart- 
ment under  his  control  at  Woolwich,  several  of  the  instruments  which  had 
been  in  use  at  the  Britbh  Colonial  Magnetical  Observatories ;  and  he  also 
procured  to  be  sent  from  Messrs.  Jones  and  Barrow  such  of  the  smaller 
portable  instruments  as  are  employed  in  magnetical  surveys. 

^*At  the  Observatory,  specimens  of  the  self-recording  magnetical  and 
meteorological  instruments  of  Mr.  Ronalds  were  put  in  order,  several  snudl 
alterations  in  their  adjustments  being  necessary  in  order  to  adapt  them  to  the 
circumstances  of  the  Exhibition.  The  two  instruments  sent,  viz.  the  Bifilar 
Magnetograph  and  the  Barometrograph,  were  sufficient  to  illustrate  in  every 
particular  the  principle  of  Mr.  Ronalds's  method  of  recording  magnetical  and 
meteorological  phsenomeua ;  whilst  a  few  specimens  of  the  actual  work  of 
these  instruments  served  to  show  the  degree  of  accuracy  of  which  they  were 
capable. 

<'  Portions  of  an  electrical  apparatus  were  so  arranged  as  to  illustrate  the 
methods  of  insulation  and  of  observation  employed  in  the  larger  atmospheric 
electrometer  of  Mr.  Ronalds. 

^<A  complete  meteorological  thermometer-stand,  similar  to  the  one 
actually  in  use  at  the  Observatory  (described  in  the  Report  of  the  Kew 
Committee  to  the  meeting  at  Liverpool,  1854),  was  constructed  under  my 
own  superintendence,  and  furnished  with  instruments  chiefly  graduated  by 
myself. 

**  Some  of  the  standard  thermometers  graduated  at  the  Observatory  have 
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been  feiit;  and  an  apparatus  similar  to  that  employed  here  in  the  verification 
of  thermometers  has  been  constructed,  and  is  exhibited  in  working  order. 

^^  The  meteorological  instruments  made  use  of  in  the  balloon  ascents  of 
1852  were  put  in  order,  and  arranged  for  exhibition  exactly  in  the  condition 
in  which  they  were  employed  in  the  ascents. 

'*The  following  instruments  were  made  by  my  direction  expressly  for 
the  Ezbibition :— * 

*^  An  Evaporation-gauge  on  the  principle  of  Mr.  Ronalds. 

"  A  common  circular  Rain-gauge. 

*'  A  portable  Boiling-point  apparatus  (the  thermometer  graduated  by 
myself ),  on  the  principle  of  Regnault*s  large  instrument* 

**  At  the  request  of  the  Committee,  Mr,  Adie  furnished  a  specimen  of  the 
marine  barometers  constructed  by  him,  and  recommended  by  the  Committee 
to  the  British  and  American  Governments.  Messrs.  Negretti  and  Zambra> 
and  Messrs.  Casella  and  Co.,  also  furnished  specimens  of  the  marine  thermo* 
meters  constructed  by  them  under  the  superintendence  of  the  Committee. 

^  In  order  to  render  the  collection  of  meteorological  instruments  more 
complete,  the  Committee  requested  instruments  to  be  sent  by  the  following 
London  onticians,  viz.— - 

<^  By  Mr.  Newman,  a  Standard  and  a  Portable  Barometer. 

**  By  Mr.  Barrow,  a  Standard  Barometer;  and 

**  By  Mr.  Adie,  a  Standard  and  a  Portable  Barometer,  and  a  Portable 
Robinson's  Anemometer. 

*<The  instrument!^  having  been  prepared  and  collected  at  Kew,  glass 
casee  and  other  fittings  required  for  their  proper  exhibition  and  protection 
were  constructed,  and  the  whole  packed  and  forwarded  on  April  10th  to  the 
shipping  agents  appointed  by  the  Board  of  Trade,  by  whom  they  were 
transmitted  to  Paris. 

^  Having  learned  that  the  instruments  had  arrived  in  P^s,  and  that  the 
space  allotted  for  their  exhibition  was  in  readiness ;  on  May  9th,  accompanied 
by  Mr.  Beckley,  I  proceeded  to  Paris  for  the  purpose  of  arranging  the  Col« 
lection.  Owing  to  certain  arrangements  of  the  Imperial  Commissioners,  I 
could  not  proceed  with  the  necessary  preparations  until  the  17th  of  May. 
On  June  2nd,  the  instruments  having  been  all  put  in  order,  we  returned  to 
the  Observatory. 

**  The  space  assigned  to  the  Kew  Collection  is  situated  near  the  middle 
of  the  South  Gallery  in  the  Central  Building.  It  consists  of  a  counter  space 
S5  feet  long,  and  an  open  space  25  feet  long  by  7  feet  wide.  On  the  counter 
are  placed  two  glass  cases,  each  10  feet  long,  the  one  containing  the  smaller 
Magnetical  Instruments,  and  the  other  the  Meteorological  Instruments.  On 
the  counter  are  also  placed  Mr.  Ronalds's  Self-registering  Magnetograph,  and 
the  apparatus  for  the  verification  of  thermometers. 

^  On  the  open  space  are  placed  the  three  large  Magnetical  Instruments 
used  in  the  Colonial  Magnetical  Observatories,  with  the  Reading  Telescopes, 
supported  by  wooden  Tripod  Stands;  the  Self-recording  Barometer  and 
Electrical  Insulator  of  Mr.  Ronalds ;  and  the  Kew  Thermometer  Stand. 

^  There  is  also  on  this  space  a  Stand  containing  a  copy  of  the  Magnetical 
and  Meteorological  Observations  made  at  the  British  Colonial  Observatories, 
surmounted  by  Mr.  De  la  Rue's  model  of  the  Tower  proposed  to  be  erected 
at  Kew  for  the  Huyghenian  Telescope. 

^  The  various  instruments,  especially  the  magnetical,  have  been  put,  as 
far  as  was  practicable,  in  a  state  of  approximate  adjustment  In  order  to 
avoid  the  efftct  of  tremor  in  the  floor,  the  magnets  have  been  supported  on 
blocks  in  such  a  way  as  to  render  the  scales  visible.    All  the  instruments 
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have  affixed  to  them  de4criptive  labels  in  French  and  English.   Hie  annexed 
copy  of  these  labels  will  best  explain  the  nature  of  the  collection. 

<*  The  instruments  exhibited  by  the  Kew  Committee  have  been  put  in 
charge  of  M.  de  Fontaine  Moreau,  who  has  agreed  to  keep  them  in  good 
order  during  the  continuance  of  the  Exhibition  for  the  sum  of  £10.  It 
would,  1  think,  have  been  of  great  advantage  if  there  had  been,  besides, 
some  competent  person  appointed  by  the  English  Commissioners  to  take  a 
general  superintendence  of  the  whole  collection  of  Philosophical  Instruments 
exhibited,  and  who,  being  always  on  the  spot,  could  give  any  information 
required  by  visitors. 

"  You  will  see  by  the  account  of  the  expenses,  which  I  have  already 
handed  to  you,  that  there  has  been  expended  the  sum  of  £l4fl  4«.  7d^ 
which  already  exceeds  the  amount  of  the  grant  from  the  Board  of  Trade* 
8ome  considerable  expense  will  still  be  necessary  for  the  protection  of  the 
Instruments  in  Paris,  as  well' as  for  having  them  repacked  and  sent  home  at 
the  close  of  the  Exhibition.  The  amount  of  this  I  cannot  at  present  esti- 
mate, but  it  will  not  I  believe  exceed  £50. 

**  It  will  be  borne  in  mind  that  these  expenses  do  not  include  any  return 
to  the  funds  of  the  Observatory,  on  account  of  the  loss  of  the  services  of 
their  Assistants  during  the  very  considerable  period  which  has  been  devoted 
to  the  preparation  of  the  Instruments  and  their  arrangement  in  P&ris.  This 
period  has  been  little  (if  at  all)  short  of  three  months,  and  the  consequent 
pecuniary  sacrifice  by  the  Committee  cannot  be  estimated  at  less  than  £60 
or  £70r  independently  of  the  very  serious  inconvenience  sustained  in  the 
derangement  of  the  general  work  of  the  Observatory. 

"  I  am,  dear  Sir, 

«  Yours  faithfully, 

«  To  J.  P.  Gawiot,  Esq.,  F.R.S.,  "  J.  Welsh. 

Chairman  of  the  Kew  Observatory  Committee. 

'<  Copi/  of  the  Labels  affixed  to  the  various  Instruments  and  Apparatus 
dejposited  by  the  Kew  Observatory  Committee  in  the  Paris  Universal 
Exhibition* 

**  1.  Declination  Magnetometer  employed  in  the  British  Colonial  Magnetic 
Observatories,  under  the  superintendence  of  Colonel  Edward  Sabine,  R.A., 
F.R.S.  &c  &c.  Constructed  by  Grubb  of  Dublin,  on  the  model  of  the 
instrument  used  in  the  Dublin  Magnetic  Observatory,  under  the  direction 
of  Dr.  Lloyd,  F.R.S. 

'<  2.  Bifilar  Magnetometer,  for  observations  of  the  variations  of  the  hori« 
xontal  magnetic  intensity,  employed  in  the  British  Colonial  Observatories, 
under  the  superintendence  of  Colonel  Edward  Sabine,  R.A.,  F.R.S.  &c.  &c. 
Constructed  by  Grubb  of  Dublin,  on  the  model  of  the  instrument  used  in  the 
Dublin  Magnetic  Observatory,  under  the  direction  of  Dr.  Lloyd,  F.R.S. 

**  S.  Balance  Magnetometer,  for  observation  of  the  variations  of  the  ver- 
tical magnetic  intensity,  employed  in  the  British  Colonial  Magnetic  Obser- 
vatories, under  the  superintendence  of  Colonel  Edward  Sabine,  R.A.,  F.R.S. 
Devised  by  Dr.  Lloyd,  F.R.S.,  and  constructed  by  Robinson  of  London. 

'<  4.  Dip-circle  with  Microscopes,  for  observation  of  the  magnetic  inclina- 
tion, furnished  with  Deflection  Bars,  for  observation  of  the  absolute  vertical 
intensity,  by  the  method  of  Dr.  Lloyd.  Constructed  by  Barrow  and  Co., 
London. 

<<  5*  Standard  Compass  used  in  the  British  Navy,  with  Sabine's  Deflectioa 
Apparatus.    Constructed  by  Barrow  and  Co.,  London. 
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**  6.  Portable  Unifilar  Magnetometer,  for  observation  of  deflection  in  the 
determination  of  the  absolute  horizontal  intensity  by  the  method  of  Gauss. 
Constructed  by  W.  H.  Jones  of  London. 

"  7-  Portable  Vibration  Apparatus  (to  accompany  the  Unifilar  Magneto* 
meter),  for  observations  of  the  time  of  vibration  of  the  deflecting  magnet  in 
experiments  for  the  absolute  horizontal  intensity,  with  brass  rings  for  the 
determination  of  the  moment  of  inertia  of  the  magnet  and  its  appendages. 
Constructed  by  W.  H.  Jones  of  London. 

^  8.  Portable  Declinometer,  with  Theodolite  and  Collimator  Magnet,  for 
observation  of  the  absolute  declination.  Constructed  by  W.  H.  Jones  of 
London. 

**  9.  Universal  Unifllar  Magnetometer,  for  observations  of  deflection  and 
vibration  in  experiments  for  the  absolute  horizontal  intensity,  and  (with  the 
addition  of  a  Theodolite)  of  the  absolute  declination.  Constructed  by  W.  H. 
Jones  of  London. 

"  10.  Portable  Declinometer,  for  observations  of  the  variations  of  the 
magnetic  declination.     Constructed  by  W.  H.  Jones  of  London. 

**  11.  Portable  Bifilar  Magnetometer,  for  observations  of  the  variations  of 
the  horizontal  intensity.    Constructed  by  W.  H.  Jones  of  London. 

^12.  Self-registering  Magnetometer,  for  recording  photographically  the 
variations  of  the  horizontal  magnetic  intensity,  or  of  the  magnetic  decli- 
nation. Invented  by  Francis  Ronald^  Esq.,  F.R.S.,  and  constructed  under 
his  direction  for  the  Kew  Observatory. 

**  13.  Self-registering  Barometer,  for  recording  photographically  the 
▼ariations  of  the  atmospheric  pressure,  with  mechanical  compensation  for 
the  effect  of  temperature.  Invented  by  Francis  Ronalds,  Esq.,  F.R.S.,  and 
constructed  under  his  direction  for  the  Kew  Observatory. 

"  14>.  Apparatus  to  illustrate  the  methods  of  Insulation  and  Observation 
employed  in  the  Atmospheric  Electrometer,  constructed  for  the  Kew  Ob* 
servatory,  under  the  direction  of  Francis  Ronalds,  Esq.,  F.R.S. 

**  15.  Thermometer  Stand  for  Meteorological  Observations,  similar  to  that 
employed  at  the  Kew  Observatory ;  furnished  with — 
*  A.  Dry-  and  Wet- bulb  Thermometers. 

B.  Regnault's  Condensing  Hygrometer,  with  the  Inverting  Aspirator 

of  Mr.  Ronalds. 

C.  Daniell's  Dew-point  Hygrometer. 

D/  Negretti  and  Zambra's  Maximum-Thermometer. 

E.  Phillips  s  Maximum-Thermometer. 

F.  Rutherford's  Minimum-Thermometer. 
"  16.  Standard  Barometer  by  Newman. 

**  17.  Standard  Barometer  by  Barrow  and  Co. 

"  18.  Standard  Barometer  by  Adie. 

"19.  Portable  Barometer  by  Newman. 

"  20.  Portable  Barometer  by  Adie. 

**21.  Marine  Barometer  by  Adie,  London,  supplied  to  ships  by  the 
British  and  American  Governments,  on  the  recommendation  of  the  Kew 
Observatory  Committee. 

«  22.  Cistern  of  Adie's  Standard  or  Portable  Barometer. 

**  23.  Cistern  of  Newman's  Portable  Barometer. 

"24.  Standard  Thermometers  graduated  at  the  Kew  Observatory  by 
J,  Welsh. 

"  25.  Thermometers  for  Marine  Meteorological  Observations,  supplied  to 
ships  by  the  British  and  American  Governments,  on  the  recommendation  of 
the  Kew  Observatory  Committee. 

1855.  c 
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**  d6«  Eyaporation-Crauge,  invented  by  Francis  Ronalds,  F.R.Sy  and  em- 
ployed at  the  Kew  Observatory. 

**  27.  Rain-Gau&e,  with  graduated  Glass-measure. 

<<  28.  Portable  Apparatus,  for  the  determination  of  heights  by  observation 
of  the  boiling-point  of  water.  Constructed  on  the  principle  of  Renault's 
Boiling*point  Apparatus  for  the  KeW  Observatory. 

^29.  Meteorological  Instruments  employed  in  the  experimental  Ballooa 
ascents  performed  in  1852,  under  the  direction  of  the  Kew  Observatory 
Committee,  at  the  expense  of  the  Royal  Society  of  London. 
^*  SOk  Portable  Robinson's  Anemometer. 

"SI.  Sliding-rule  for  the  computation  of  the  results  of  observations  of  the 
dry-  and  wet^bulb  hygrometer.  Designed  by  J.  Welsh,  of  the  Kew  Ob- 
servatory. 

*<  92.  Sliding-rule  fbr  computing  the  variations  of  the  dip  and  total  intensity 
from  observations  of  the  horizontal  and  vertical  components  of  magnelid 
intensity.     Designed  by  J.  Welsh,  of  the  Kew  Observatory. 

<<33.  Apparatus  similar  to  that  employed  at  the  Kew  Observatory,  in 
the  verification  of  the  thermometers  supplied  to  ships  by  the  British  and 
American  Governments. 

<<  34.  Specimens  of  the  Photographic  Records  of  the  Self-registering  Mag- 
netometer and  Barometer,  with  apparatus  for  measuring  the  ordinates  of  the 
•urves." 

The  cost  and  expenses  incurred  in  the  preparation  and  transit  of  the 
instruments  and  apparatus  sent  to  the  Paris  Exhibition  having  exceeded  the 
amount  of  £140  received  from  the  Board  of  Trade,  and  Mr.  Welsh  having 
strongly  recommended  that  some  arrangement  should  be  made  for  increased 
inspection  of  the  instruments  and  apparatus  during  the  time  they  remain  in 
tiie  Exhibition,*— 

The  Committee  Tlesolved,-^That  the  Chairman  be  requested  to  forward  an 
account  of  the  eKpenses  incurred,  amounting  to  £141  4«.  7d.,  with 
YoucherS)  to  the  Board  of  Trade,  and  a  list  of  the  instruments  exhibited, 
requesting  that  a  further  sum  of  £50  be  granted  in  order  to  defray  the 
expenses  that  must  be  incurred  in  repacking  and  forwarding  the  instru- 
ments to  England ;  and  that  a  Copy  of  the  above,  and  of  this  Resolution, 
be  sent  to  the  Royal  Society's  Paris  Exhibition  Committee,  requesting  its 
support  of  the  application. 

A  copy  of  the  above  Resolution,  with  a  list  6f  the  apparatus  deposited  in 
the  Exhibition,  has  been  forwarded  to  Dr.  Lyon  Playfair  and  to  the  Royal 
Society. 

The  apparatus  for  testing  barometers  has  been  completed,  and  is  now  in 
action.  This  apparatus  has  oeen  entirely  constructed  in  the  Observatory  by 
Mr.  Beckley,  under  the  direction  and  superintendence  of  Mr.  Welsh. 

In  their  last  report,  the  Committee  stated  that  they  had  engaged  to  verify 
for  the  Board  of  Trade  400  thermometers  and  60  barometers,  and  for  the 
United  States  Navy  1000  thermometers  and  50  barometers,  all  of  which 
instruments  have  now  been  despatched  from  the  Observatory.  The  Com~ 
mittee  have  since  undertaken  the  verification  of  the  following  additional  in- 
struments, viz. 

Fbr  the  Bosrd  of  Trade.    For  the  Admiralty. 

Thermometers    400  480 

Barometers 60  80 

Hydrometers 600  4iOO 

Of  which  there  have  been  already  completed  540  thermometers^  800  hydro- 
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meiera^  45  barometers.  There  have  besides  beeu  verified  for  opticians 
92  thermometers.  The  total  cumber  of  iostruments  verified  up  to  this  time 
IS  90S2  thermometers,  155  barometers,  800  hydrometera. 

The  Chairman  has  received  an  application,  through  Colonel  Sabine,  from 
Dr.  Pegado,  Superintendent  of  the  Royal  Marine  Meteorological  Observatory 
at  Lisbon,  for  a  Kew  Standard  Thermometer,  and  for  specimens  of  the  Marine 
Barometers,  Thermometers  and  Hydrometers,  supplied  to  the  British  Navy 
and  Board  of  Trade,  accompanied  by  an  inquiry  whether  a  supply  of  such  in- 
siraments  i»n  be  obtained  for  the  Portuguese  Royal  Marine  by  the  aid  of  the 
Kew  Committee  of  the  British  Association,  the  centesimal  scale  being  em« 
ployed  in  the  thermometers,  and  the  metrical  scale  in  the  barometers.  The 
instruments  thus  applied  for  are  in  course  of  preparation,  and  the  Kew  Com- 
mittee signified  to  Dr.  Pegado  their  readiness  to  undertake  the  verification 
of  Marine  Meteorological  Instruments  for  the  Portuguese  Government  (if 
desired),  under  similar  arrangements  to  those  which  have  been  approved  and 
adopted  by  our  own  Government  and  by  the  Government  of  the  United  States. 

The  increased  demand  on  the  time  and  work  necessary  for  the  verifica- 
tion of  instruments  in  the  Observatory,  renders  it  necessary  for  the  Committee 
to  employ  further  assistance.  As  yet  the  Committee  have  not  been  able  to 
obtain  the  permanent  services  of  any  person  of  the  character  they  require ; 
but  in  the  meantime,  Dr.  Hermann  Halleur,  of  Berlin,  at  a  weekly  salary  of 
90s.,  on  the  recommendation  of  Colonel  Sykes,  has  undertaken  for  a  short 
time  to  assist  Mr.  Welsh  in  the  verification  of  the  instruments. 

The  Committee  has  caused  a  room  for  magnetic  experiments  to  be  erected 
in  the  ground^  at  a  cost  of  about  £50. 

The  apparatus  suggested  by  Sir  John  Herschel  for  photographing 
the  spots  on  the  sun's  disc,  is  progressing  under  the  superintendence  of 
Mr.  Warren  De  la  Rue.  The  Solar  Photographic  Telescope  is  promised  by 
the  maker  complete  in  three  months ;  the  object-glass  is  finished,  and  some 
progress  has  been  made  with  the  stand.  The  diameter  of  the  object-glass  is 
3*4  inehes,  and  its  focal  length  50  inches;  the  image  of  the  sun  will  be 
0*465  inch,  but  the  proposed  eye-piece  will,  with  a  magnifying  power  of 
25*8  times  and  focal  length  x,  increase  the  image  to  12  inches,  the  angle  of 
the  picture  being  about  13°  45'.  The  object-glass  is  under-corrected  in  such 
a  manner  as  to  produce  the  best  practical  coincidence  of  the  chemical  and 
visual  foci*.  The  eye-piece  consists  of  two  nearly  achromatic  coipbinations, 
their  forms,  foci,  and  focal  lengths  being  arranged  upon  the  basis  of  the 
photographic  portrait  lens,  the  conditions  being  nearly  similar. 

It  is  contemplated  to  form  the  system  of  micrometer-wires  on  a  curved 
snrface ;  and  it  may  ultimately  be  found  to  be  advantageous  also  to  curve 
the  photographic  screen,  as  the  small  curvature  necessary,  namely  about 
two-tenths  of  an  inch,  will  present  no  mechanical  difiSculties.  As  in  practice 
it  may  possibly  be  found  desirable  not  to  4)roduce  the  sun's  image  with  too 
great  rapidity,  a  provision  is  contemplated  for  the  absorption  of  some  of  the 
most  energetic  active  rays  by  the  interposition  of  coloured  media  of  different 
tints. 

The  telescope  beins  for  a  special  object,  it  will  have  no  appliances  except 
such  as  appertain  exclusively  to  that  object,  so  that  the  only  means  provided 
for  vieufing  the  sun  will  be  through  the  finder  intended  for  facilitating  the 
adjustment  of  the  sun*s  image  in  position  as  regards  the  micrometer.     The 

*  Mr.  Ross  has  found,  that  if  for  the  greatest  intensity  of  vision,  in  common  lenses,  the 
titio  of  the  dispersive  powers  of  the  two  media  is  0*65,  the  chemical  and  visual  fod 
Will  coincide  hest  practically  when  vfith  the  same  media  the  ratio  is  altered  to  0*60 ;  the 
BMdia  he  sometfanss  uses  being  PtUstf  s  flhit  and  Thames  pkte. 
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polar  axis  will  be  famished  with  a  worm-wheel  and  clock-work  drivery  and 
the  declination  axis  with  a  clamping  circle.  A  shutter  for  covering  the 
object-glass,  and  capable  of  being  rapidly  moved  by  the  observer,  will  be  so 
contrived  as  to  be  under  his  command,  whether  he  be  at  the  time  near  the 
object-glass  or  near  the  screen,  eight  feet  distant. 

It  was  originally  intended  to  place  the  telescope  in  an  observatory  12 
feet  in  diameter,  provided  with  a  revolving  roof;  adjoining  the  observatory, 
a  small  room  for  chemicals  was  to  have  been  constructed,  so  as  to  facilitate 
the  fixing  of  the  pictures.  It  has  however  been  found  possible  to  somewhat 
alter  the  construction  of  the  tube,  so  as  to  reduce  its  length  sufficiently  to 
allow  of  the  telescope  being  placed  under  the  dome  of  the  Kew  Observatory, 
which  is  only  10  feet  in  diameter. 

Dr.  Miller  has  selected  an  air-pump  for  the  use  of  the  Observatory, 
which  has  been  purchased  out  of  the  grant  of  the  Royal  Society,  and  is  now 
in  the  Observatory. 

Dr.  Robinson's  Anemometer,  to  record  the  total  amount  of  wind  (but 
not  as  yet  the  time  or  direction),  has  been  constructed  at  the  Observatory, 
and  is  now  in  action. 

John  P.  Gassiot, 

Ckaimum* 

Special  Report  of  the  Kew  Committee  relative  to  the  use  of  Land  contiguaui 
to  the  Observatory,  as  also  to  the  Lighting  of  the  Building  unth  Gas. 

The  Committee  having  ascertained  through  the  Earl  of  Harrowby,  Pre- 
sident of  the  British  Association,  that  in  consequence  of  a  recent  Act  of 
Parliament  no  portion  of  the  ground  contiguous  to  the  Observatory  could 
be  obtained  free  of  rent,  and  the  Commissioners  of  Parks,  Palaces,  and  Public 
Buildings  having  refused  to  light  the  Observatory  with  gas,  the  Committee 
consider  it  their  duty  to  present  the  following  special  Report  for  the  con* 
sideration  of  the  Council. 

jReport, 

The  Observatory  was  originally  placed  at  the  disposal  of  the  British  Asso- 
elation  by  Her  Majesty's  Government  in  1842,  and  has  since  been  used  as  a 
place  of  deposit  for  the  various  books,  papers  and  apparatus  belonging  to  the 
Association,  as  well  as  for  the  carrying  on  a  continued  series  of  scientific  in- 
vestigatioifs,  which  have  from  time  to  time  been  fully  detailed  in  its  annual 
reports. 

In  the  Report  of  the  Committee  presented  to  the  Association  at  their 
Meeting  at  Hull  in  September  1853,  it  was  recommended  that  an  application 
should  be  made  to  the  Commissioners  of  Woods  and  Forests  for  the  tempo- 
rary use  of  a  small  portion  of  the  ground  near  the  Observatory  for  the  erec- 
tion of  suitable  places  for  observing :  this  recommendation  having  been 
approved  by  the  Association,  Col.  Sabine  and  the  Chairman .  of  the  Com- 
mittee waited  on  Sir  W.  Molesworth  in  January  1854,  and  explained  that 
tlie  land  which  the  Committee  required  would  not  exceed  two  acres.  Sir 
W.  Molesworth  stated,  that  there  was  some  doubt  whether  the  Park  was 
under  the  control  of  his  Board,  but  that  he  would  be  happy  to  forward  the 
application. 

The  Committee  not  hearing  anything  further  from  Sir  W.  Molesworth, 
applied  to  the  Hon.  Charles  Gore,  who,  at  their  request,  visited  the  Obser- 
vatory on  the  1st  of  April,  1854,  in  company  with  Mr.  Clutton,  when  it  was 
arranged  that  the  Committee  should  pay  a  sum  of  £10  10^.  per  acre  for  the 
U90  of  the  land  to  the  tenant,  until  Michaelmas  1854,  at  which  time  it  waa 
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stated  the  present  tenure  with  the  Crown  would  cease,  and  it  being  then 
considered,  that  at  the  termination  of  the  agreement  arrangements  might  be 
made  with  the  Crown  for  the  use  of  this  small  portion  of  the  ground ;  this, 
however,  is  now  found  to  be  impracticable :  the  Commissioner  having  sub- 
sequently informed  the  Committee  that  he  has  no  intention  to  determine 
the  present  tenancy  of  the  Park,  the  Committee  are  therefore  precluded 
from  becoming  the  direct  tenants  from  the  Crown,  even  at  a  rental  (see 
Letter,  11th  April,  1855);  and  consequently  they  must  either  continue  to 
pay  the  present  exorbitant  rent  of  £10  lOs,  per  acre,  or  give  up  the  land 
to  the  tenant,  although  an  expense  of  £4^  in  fencing,  and  nearly  £50  in  the 
erection  of  a  magnetical  house,  has  been  incurred. 

In  respect  to  the  lighting  of  the  Observatory  with  gas,  the  Committee 
consider  that  it  is  highly  desirable  that  this  should  be  effected  ;  for,  exclusive 
of  the  increase  in  the  general  scientific  work  carried  on  in  the  Observatory, 
the  constant  attention  requisite  in  the  verification  of  the  barometers  and 
thermometers  for  the  use  of  H.M.  Navy  and  the  Mercantile  Marine,  ren- 
ders a  more  perfect  and  uniform  system  of  lighting  highly  desirable,  as  also 
avoiding  the  danger  of  fire  by  the  use  of  oil  lamps. 

The  Committee  having  at  last  ascertained,  by  correspondence,  that  the 
Obsenratory  and  the  Park  are  under  the  control  of  separate  Boards,  the  Ob- 
servatory being  under  the  direction  of  the  Commissioners  of  Parks,  Palaces, 
and  Public  Buildings,  while  the  Park  is  under  that  of  the  Woods,  Forests,  and 
Land  Revenues,  applied  to  the  Chief  Commissioner  of  the  latter  department,  to 
ascertain  whether  he  would  grant  permission  to  lay  down  the  gas-pipes  in  the 
Park,  and  whether  any,  and  what,  amount  of  compensation  would  have  to  be 
paid  to  the  tenant  who  rents  the  land ;  by  the  correspondence  it  will  be  seen 
that  no  compensation  will  be  required,  if  the  gas-pipes  are  laid  down  during 
the  winter,  and  that  the  Chief  Commissioner  will  not  object,  provided  the 
Association  will  undertake  to  pay  a  nominal  rent  of  is.  per  annum. 

The  Committee  have  ascertained  that  the  cost  of  laying  down  the  gas  to 
the  Observatory  would  be  about  £220,  and  in  the  event  of  its  being  considered 
advisable,  all  that  will  now  be  necessary  to  obtain  is  the  sanction  of  the 
officer  of  the  Parks,  Palaces,  and  Public  Buildings  department,  who  has 
charge  of  the  district,  and  whose  name  and  address  the  Committee  will 
endeavour  to  ascertain.  John  P.  Gassiot, 

Chairman. 


Supplementary  Report  of  the  Kew  Committee^  September  12,  1855. 

In  addition  to  the  report  presented  to  the  Council  on  June  27,  a  copy  of 
which  is  appended,  your  Committee  have  now  to  report  that  a  tube  of 
rather  more  than  one  inch  internal  diameter  having  been  satisfactorily  filled 
with  mercury  by  Mr.  Welsh,  the  standard  barometer  has  been  now  completed. 
A  detailed  account  of  the  various  experiments  which  have  been  made  during 
the  construction  of  this  instrument  will  be  prepared  for  publication. 

The  following  statement  shows  the  actual  number  of  meteorological  in- 
struments verified  at  the  Kew  Observatory  during  the  past  year : — 

Thermometers.  Barometers.  Hydrometers. 
For  the  United  States  Government ....    1000  50 

„        Admiralty  and  Board  of  Trade. .    134-0  200  1269 

„        Opticians   180  7 

Total....   2520  257  1269 
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Apparatus  similar  to  that  employed  at  the  Kew  Observatory  for  the  Teri* 
fication  of  barometers  and  thermometers,  has  been  ordered  by  the  Board  of 
Trade,  for  the  observatory  at  Liverpool ;  it  has  been  constructed  by  Mr.  Adie. 
under  the  advice  and  direction  of  Mr.  Welsh ;  the  original  patterns  used  ill 
making  the  Kew  apparatus  having  been  lent  for  that  purpose.  The  Committee 
have  also  been  informed  that  it  is  the  intention  of  the  Admiralty  to  provide 
similar  apparatus  for  Portsmouth  and  Plymouth. 

The  apparatus  necessary  for  the  complete  registration  of  Dr.  Robinson's 
Anemometer  is  in  progress  at  the  Observatory ;  the  castings  of  all  the  parts 
and  most  of  the  wheel-work  being  completed. 

The  following  letter  having  been  addressed  by  Mr.  Welsh  to  the  CbairmaQ» 
copies  were  forwarded,  by  the  instructions  of  the  Committee,  to  Admiral 
Beechey  and  Captain  FitzRoy  at  the  Board  of  Trade. 

"  Kew  Observatory,  Aug.  27, 1855. 

'^  My  dear  Sir, — I  enclose  a  memorandum  of  the  number  of  meteoro- 
logical instruments  which  during  the  past  years  have  been  verified  for  the 
meteorological  department  of  the  Admiralty  and  Board  of  Trade,  with  the 
sums  due  to  the  Kew  Committee  for  the  same. 

'<  In  the  event  of  further  contracts  being  entered  into  with  the  opticians 
for  the  supply  of  meteorological  instruments  which  are  to  be  examined  at 
this  observatory,  I  would  oifer  one  or  two  suggestions  with  regard  to  the 
instruments  and  the  terms  of  the  contracts,  with  the  view  of  facilitating  our 
proceedings  and  of  securing  greater  uniformity  in  the  quality  of  the  instru* 
meuts,  and  greater  punctuality  in  their  delivery. 

*'  Ist  As  regards  the  accuracy  of  the  graduation  of  the  thermometers,  we 
have,  I  think,  been  fully  successful ;  the  instruments  made  by  Casella  and  bj 
Negretti  and  Zambra  have  in  this  respect  been  constructed  with  much  care, 
and  the  numbers  rejected  on  account  of  error  very  small.  I  have  not,  how- 
ever, been  so  well  satisfied  with  regard  to  the  uniformity  of  the  instruments 
in  a  mechanical  point  of  view: — the  diameter  of  the  bull)s  has  been  too 
irregular,  and  in  many  cases  considerably  more  than  is  desirable,*— the  range 
of  the  graduation  has  diflered  in  many  instances  excessively  from  that  pre- 
scribed  in  the  instructions  of  the  Kew  Committee, — and  even  the  dimensions 
of  the  mere  material  have  been  too  little  attended  to,  at  least  in  some  of  the 
instruments  more  recently  made  by  Negretti  and  Zambra.  With  respect  to  the 
first  two  faults,  as  it  is  practically  impossible  to  make  the  instruments  exactfy 
to  a  prescribed  pattern,  I  would  suggest  that  certain  limits  should  be  deariy 
spiecified  in  the  contracts,  beyond  which  the  instruments  must  not  be  in 
error ;  for  example, '  the  diameter  of  the  bulb  should  be  as  nearly  as  possible 
0*4<  inch,  it  roust  not  exceed  0*5  inch,  nor  fall  short  of  0*3  inch,*  and  *  the 
graduation  shall  extend  through  8^  inches  of  the  tube,  and  shall  range  from 
about  10°  to  130°,  and  shall  not  exceed  the  limits  0°  to  140°  or  20°  to  130°.' 
The  dimensions  of  the  mere  materials  should  of  course  be  explicitly  stated, 
and  no  deviation  from  them  be  allowed.  In  the  instructions  given  at  first 
by  the  Committee,  it  is  stated  that  *  fluoric  or  hydrofluoric  acid'  may  be  used 
in  etching  the  divisions :  I  would  suggest  that  fluoric  acid  vapour  alone  should 
be  used. 

"  2nd.  In  the  case  of  the  hydrometers,  it  would  be  well  if  there  existed 
more  uniformity  in  the  form  and  dimensions  of  the  instruments  as  made  by 
the  three  diflerent  makers  employed  by  Captain  FitzRoy.  Those  made  by 
Casella  are,  on  the  whole,  the  best  adapted  for  practical  work ;  their  scales 
should,  however,  be  more  open.  In  shape  ^nd  strength  they  are  by 
far  the  best>  those  by  Adie  and  by  Negretti  and  Zambra  being  much  too 
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fragile  to  ttand  the  work  they  are  designed  for.  Id  respeet  to  aoeuraoj, 
Casella*!  are  also  ineomparably  the  best,  and  he  deserves  credit  for  the  care 
with  which  they  have  been  made:  I  cannot  report  so  favourably  of  the 
quality  of  those  by  Adie,  or  Negretti  and  Zambra.  I  would  recommend  that 
for  the  future  the  use  of  metal  hydrometers  should  be  altogether  disoon- 
tiDued.  They  are  four  times  the  price  of  glass  ones, — are  generally  less 
accQrate,-<-are  more  apt  to  give  deceptive  results  from  their  greater  affinity 
for  grease,— are  very  liable  to  pick  up  small  particles  of  mercury,-*^nd, 
lastly,  if  they  do  get  a  knock,  their  indications  are  rendered ^^;  whereas 
a  glass  one  is  simply  destroyed  and  no  harm  b  done  to  the  observations. 

**  Srd.  I  have  no  particular  remark  to  make  about  the  marine  barometers 
by  Adie ;  they  continue  to  improve  in  quality  and  regularity  as  the  maker 
becomes  more  familiar  with  the  work. 

**4th.  With  regard  to  punctuality  in  the  delivery  of  the  instruments  t— 
there  is,  I  understand,  in  the  contracts,  a  clause  to  the  effect  that  if  the  instru- 
ments are  not  delivered  at  certain  dates,  the  Board  of  Trade  or  Admiralty 
are  at  liberty  to  purchase  the  instruments  elsewhere,  the  defaulter  to  pay 
any  difference  in  the  cost.  Now  such  a  penalty  might  do  very  well  if  we 
had  to  deal  with  articles  which  are  to  be  had  at  any  time  of  the  same  quality. 
As  it  is,  the  instruments  are  not  to  be  had  in  an  emergeney  by  simply  sending 
into  the  market*  I  do  not  mean  that  barometers  and  thermometers  may  not 
be  had  in  abundance,  but  we  know,  from  past  experience,  that  they  are  not 
of  a  quality  which  it  would  be  desirable  to  give  out  for  accurate  observations* 
Such  a  penalty  becomes  therefore  practically  inoperative.  I  would  suggest, 
whether  a  direct  pecuniary  fine  should  not  be  rather  imposed  in  cases  of 
default*  If  the  punctual  delivery  of  the  instruments  by  the  makers  were 
rigorously  enforced,  I  should  then  be  able  so  to  arrange  beforehand  the  work 
of  the  Observatory,  that  the  verifications  should  in  all  cases  be  proeeeded 
with  promptly  and  regularly.  The  want  of  punctuality  hitherto  has  frequently 
been  a  source  of  serious  inconvenience  to  the  Observatory. 

**  It  would,  I  believe,  contribute  much  to  regularity,  if  the  thermometers 
and  hydrometers  were  sent  here  in  the  boxes,  just  as  they  are  to  be  delivered 
to  the  ships :  the  additional  expense  would  be  very  trifling, — perhaps  a  half- 
penny on  each  instrument. 

"  I  remain,  dear  Sir,  yours  faithfully, 

«  J.  P.  Gasswi,  Esq.,  F.R,Sr  «  J.  Welsh.** 

The  following  reply  has  been  received  from  the  Board  of  Trade : — 

**  Office  of  Committee  of  Priw  Council  for  Trade,  Marine  Department, 
4th  September,  1855. 

"  Sir, — I  am  directed  by  the  Lords  of  the  Committee  of  Privy  Council 
for  Trade  to  acknowledge  the  receipt  of  your  letter  of  the  Slst  ultimo,  en- 
closing a  copy  of  a  letter  from  Mr.  Welsh,  having  reference  to  certain 
arrangements  which  he  proposes  should  be  made  with  instrument-makers  in 
the  case  of  future  contracts  for  meteorological  instruments;  I  am  to  convey 
to  you  their  Lordships'  thanks  for  the  communication,  and  to  inform  you 
that  they  will  adopt  Mr.  Welsh's  suggestions. 

'<  I  am,  Sir,  your  obedient  Servant, 

"Douglas  Galton,  Capt  R.E." 

^  John  P.  QoMWdy  JSsq,,  Chairman  ofiht  Kew  CommiUeey 
British  Assoeiaiion,  Kew  doHrvcstoryr 

Two  portable  barometers  by  Adie,  previously  compared  with  the  standard 
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at  Kew,  were  deposited  for  a  few  days  at  the  Imperial  Observatory  at  Paris ; 
comparisons  with  the  standard  instrument  of  the  Observatory  were  taken  by 
M.  Liais,  which  indicated  that  the  standards  of  the  two  Institutions  do  not 
differ  from  each  other  by  one-thousandth  of  an  inch. 

In  the  report  of  the  Committee  presented  to  the  Association  at  the 
Liverpool  Meeting,  it  is  stated  that — "  Considering  the  variety  and  import- 
ance of  the  objects  which  are  now  being  carried  out  at  the  Observatory,  the 
Committee  submit  for  the  consideration  of  the  Council,  that  should  the  finan- 
cial state  of  the  Association  at  Liverpool  justify  an  increase  in  the  annual 
sum  placed  at  the  disposal  of  the  Committee,  they  feel  confident  that  a  larger 
grant  than  has  been  allowed  in  the  last  few  years  for  the  maintenance  of 
the  Observatory,  might  be  so  appropriated  in  the  next  year  with  great  advan- 
tage to  the  interests  of  science  and  to  the  credit  of  the  Association."  The 
Association  responded  to  this  request  by  placing  the  sum  of  £500  at  the  dis- 
position of  the  Kew  Committee.  The  Committee  hope  that  the  account  of 
disbursements  and  the  report  now  presented  will  satisfy  the  Association  that 
the  money  expended  during  the  past  year  has  not  been  misapplied.  Should 
the  financial  position  of  the  Association  Justify  the  expenditure,  the  Com- 
mittee hope  that  a  similar  amount  of  £500  may  be  awarded  for  the  current 
expenses  of  the  Kew  Observatory  for  the  ensuing  year. 

The  Committee  cannot  close  this  report  without  alluding  to  the  advantages 
which  are  likely  to  arise  from  the  endeavours  used  by  the  Association  to 
improve  the  construction  of  meteorological  instruments,  and  at  the  same  time 
to  reduce  their  price.  Independently  of  the  improvement  which  the  Committee 
have  been  able  to  introduce  in  the  manufacture  of  instruments  for  the  use 
of  the  Royal  and  Commercial  Marine,  they  are  gratified  by  perceiving  an 
increasing  disposition  among  the  makers  generally  to  bestow  more  care  upon 
the  construction  of  their  instruments. 

(Signed)  John  P.  Gassiot, 

Chakrvfum* 

CORRESPONDENCI  REFERRED  TO  IN  PBECEDIKG  RePORT. 

]  •  Mr,  Gassiot  to  the  Hon.  Charles  Gore, 

"  Clapham  Common,  20th  March,  1855. 

"  Sir, — You  are  I  believe  aware,  that  some  years  since  H.M.  Govern- 
ment placed  the  Observatory  in  the  Old  Deer  Park,  at  Richmond,  at  the 
disposal  of  the  British  Association,  with  the  view  of  its  being  used  not  only 
for  the  deposit  of  the  various  scientific  instruments  and  apparatus  as  well  as 
books  belonging  to  the  Association,  but  also  for  the  carrying  on  of  various 
scientific  experimental  investigations. 

"Much  inconvenience  has  arisen  in  the  prosecution  of  the  latter,  from  the 
Observatory  not  being  properly  lighted,  and  I  have  been  requested  by  the 
Committee  to  suggest  to  you  the  advisability  of  the  interior  of  the  building 
being  lighted  with  gas. 

'*  Exclusive  of  the  desirableness  of  the  gas  being  laid  on,  as  has  been 
done  in  the  Magnetical  and  Electrical  Department  of  the  Royal  Observatory 
at  Greenwich  Park,  and  in  the  event  of  which  the  Committee  would  be 
enabled  to  carry  out  a  variety  of  scientific  investigations  which  they  are 
now  totally  prevented  from  commencing,  I  may  state  that  the  increased 
requirements  arising  from  the  number  of  barometers  and  thermometers, 
which  are  at  present  in  course  of  verification  for  the  use  of  H.M.  Navy 
and  Mercantile  Marine,  has  rendered  it  indispensable  that  a  corresponding 
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joorease  should  be  made  in  the  number  of  oil  lamps,  and  the  Committee 
cannot  but  be  sensible  that  in  a  building  in  which  so  large  a  quantity  of 
papers  and  books  is  distributed,  a  corresponding  increase  in  the  danger  of 
fire  has  arisen  ;  this  would  be  entirely  obviated  by  the  introduction  of  gas 
into  the  building. 

^  Limited  as  are  the  funds  which  are  at  the  disposal  of  the  Association,  the 
expense  of  the  gas  proposed  to  be  used  would  be  defrayed  by  the  Committee, 
and  all  they  ask  is  that  it  should  be  laid  on  in  the  different  rooms.  The 
Committee  hope  that  as  no  pecuniary  assistance  is  received  by  the  Associa- 
tion from  H.M.  Government,  and  that  as  the  exertions  of  the  Committee 
have  latterly  been  devoted  to  the  great  national  object  of  verifying  the 
meteorological  instruments  used  by  H.M.  Navy,  this  request  will  not  be 
refused. 

<*Some  time  since,  the  Committee  made  arrangements  through  your 
Surveyor,  with  the  present  tenant,  for  the  occupation  of  two  acres  of  the 
land  immediately  contiguous  to  the  Observatory ;  the  land  has  been  enclosed 
-with  a  strong  paling  at  a  very  considerable  expense. 

*'In  any  future  letting,  the  Committee  hope  they  will  be  permitted  to 
take  the  two  acres  direct  from  the  Crown,  at  such  rent  as  your  Surveyor  may 
consider  fair  and  equitable ;  and  as  some  misunderstanding  has  at  times  arisen 
as  to  the  right  of  way  to  the  Observatory,  the  Committee  would  feel  obliged 
in  any  future  arrangements  you  may  make  for  the  letting  of  the  land,  that 
the  right  of  way  should  be  specified. 

*'  I  am  also  directed  to  acquaint  you,  that  the  Committee  consider  it 
desirable  the  Building  should  be  examined  by  your  Surveyor,  as  some  repairs 
are  required,  which  if  not  made  at  an  early  period,  may  ultimately  cause 
considerable  expense  to  the  Government. 

'^  I  have  the  honour  to  be,  Sir, 

"  Your  obedient  Servant, 
(Signed)  "  J.  P.  Gassiot." 

**  To  the  Hon.  Charles  Gore." 

2.  Mr.  Gore  to  Mr.  Gassioi. 

**  Office  of  Woods,  &c.,  27th  March,  1855. 
"  Sir, — I  have  to  acknowledge  the  receipt  of  your  letter  of  the  20th  inst, 
and  to  inform  you  in  reply,  that  the  Buildings  of  the  Observatory  being 
under  the  charge  of  the  Commissioners  of  Her  Majesty's  Works,  &c.,  any 
communication  respecting  its  condition,  or  as  to  lighting  it  with  gas,  should 
be  made  to  that  Department  at  No.  12  Whitehall  Place,  and  I  have  therefore 
transmitted  copy  of  those  portions  of  your  letter  which  have  reference  to  that 
Building  to  that  Office. 

"  With  respect,  however,  to  the  tenancy  of  the  land  adjoining  the  Ob- 
servatory, I  liave  to  state  that  in  the  event  of  any  change  in  the  letting  of 
the  Park  taking  place,  your  application,  that  the  Committee  of  the  British 
Association  may  be  permitted  to  rent  it  direct  from  the  Crown,  and  a  right 
of  way  thereto  reserved  in  the  letting  of  the  residue^  shall  receive  attention. 

"lam.  Sir, 

"  Your  obedient  Servant, 
(Signed)  «  Chas.  Gore." 

"  J.  P.  fawsioi,  Bsq." 

8.  Mr.  Gore  to  Mr.  GassioL 

**  Office  of  Woods,  &c,  11th  April,  1855. 
"  SiB, — ^With  reference  to   my  letter  to  you  of  the  27th  ult,  I  have  to 
acquaint  you  that  I  do  not  think  it  would  be  for  the  interest  of  the  Ci^wir, 
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and  I  have  therefore  do  iateoiion  to  determine  the  present  tenancy  of  the 
Old  Deer  Park.  It  is  not  therefore  in  my  power  to  give  to  the  British 
Association  a  direct  holding  under  the  Crown  of  the  land  adjoining  the 
Observatory  and  in  their  occupation ;  but,  as  stated  in  my  said  letter,  in  the 
event  of  any  change  in  the  letting  taking  place,  y  Our  application  to  that  effect 
shall  receive  attention.  "  I  am.  Sir, 

*'  Your  obedient  Servant, 
(Signed)  «  Chas.  Gorb." 

"J.P.GtMiot,Eiq." 


4.  Mr,  Gassiot  to  the  Hon.  Charles  Gore. 

**  CUpbam  Common,  17th  April,  185S. 

«SiR, — I  have  the  honour  to  acknowledge  receipt  of  your  esteemed 
favours  of  27th  ult  and  1 1  th  inst.  At  the  time  the  Committee  agreed  to  give 
the  present  tenant  the  rent  which  they  now  pay,  they  eousidered  (from  the 
eonversation  they  had  with  you)  that  the  present  tenancy  terminated  next 
Michaelmas,  otherwise  they  would  not  have  instructed  me  to  make  the 
application,  and  they  cannot  but  regret  it  is  not  in  your  power  to  give 
them  a  direct  holding  under  the  Crown  for  the  small  portion  of  the  Park 
which  they  at  present  occupy. 

**  In  your  letter  of  27th  ult,  you  stated  that  you  had  forwarded  an  extraot 
of  that  portion  of  my  former  letter  which  referred  to  the  repairs  and  lighting 
of  the  Observatory  with  gas  to  another  department ;  I  have  not  received  any 
communication  on  the  subject,  and  Mr.  Welsh  informs  me  that  the  Obser- 
vatory has  not  been  visited  by  any  person  in  reference  thereto;  for  the 
reasons  mentioned  in  my  letter,  the  Committee  would  feel  obliged  if  you  could 
assist  them  in  obtaining  the  lighting  of  the  Observatory  with  gas ;  as  regards 
the  repairs,  unless  some  early  notice  is  taken,  the  ultimate  expense  to  Govern- 
ment may  be  considerable. 

<*  I  have  the  honour  to  be.  Sir, 

"  Your  obedient  Servant, 
(Signed)  **John  P.Gassiot, 

<*  Chairman  of  the  Kew  Committee 
of  the  British  Association," 
<<  To  the  Hon.  Chss.  Gore.*' 


5.  Mr,  Crore  to  Mr.  Gasstot, 

"  Office  of  Woods,  Ac.  19th  April,  1855. 
«  Sir, — I  have  to  acknowledge  the  receipt  of  your  letter  of  17th  inst, 
requesting  attention  to  your  previous  application,  with  regard  to  the  repairs 
and  lighting  of  the  Observatory  in  the  Old  Deer  Park  with  gas. 

'*  In  reply  I  have  to  acquaint  you  that  I  have  no  power  to  obtain  a  reply, 
and  to  suggest  therefore  that  any  further  communication  on  the  subject  which 
you  may  consider  desirable,  should  be  addressed  direct  to  the  Chief  Com- 
missioner of  Her  Majesty's  Works,  &c..  No.  12  Whitehall  Place,  to  whom,  as 
stated  in  my  letter  of  the  27th  ult.,  I  had  forwarded  your  previous  applica- 
tion. "I  am.  Sir, 

*'  Your  obedient  Servant, 
(Signed)  "  Chab.  Gorx." 
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6.  Mr.  Goisioi  to  the  Hon.  Sir  WiUiam  Mdesworth,  Bart. 

"  CUpham  Common,  26th  May,  1855. 
"Sir, — On   the  20th   of   last  March,   by   the  direction   of  the  Kew 
Committee  of  the  British  Association,  I  addressed  a  letter  to  the  Hon.  Charles 
Gore,  Chief  Commissioner  of  H.M.  Woods,  Forests,  and  Land  Revenue 
Department,  of  which  the  following  are  extracts : — 

"  *  You  are,  I  believe,  aware,  that  some  years  since  H.M.  Government 
placed  the  Observatory,  in  the  Old  Deer  Park  at  Richmond,  at  the  disposal 
of  the  British  Association,  with  the  view  of  its  being  used  not  only  for  the 
deposit  of  the  various  scientific  instruments  and  apparatus,  as  well  as  books 
betonffiog  to  the  Association,  but  also  for  the  carrying  on  of  various  scientific 
experimental  investigations. 

**  *  Much  inconvenience  has  arisen  in  the  proBccutlon  of  the  latter,  from 
the  Observatory  not  being  properly  lighted,  and  I  have  been  requested  by 
the  Committee  to  suggest  to  you  the  advisability  of  the  interior  of  the 
Building  being  lighted  with  gas. 

**  *  Exclusive  of  the  desirableness  of  the  gas  being  laid  on,  as  has  been 
done  in  the  Magnetic  and  Electrical  Department  of  the  Royal  Observatory 
at  Greenwich  Park,  and  in  the  event  of  which  the  Committee  would  be 
enabled  to  carry  out  a  variety  of  scientific  investigations  which  they  are  now 
totally  prevented  from  commencing,  I  may  state  that  the  increased  require- 
ments arising  from  the  number  of  Barometers  and  Thermometers  which  are 
at  present  in  course  of  verification  for  the  use  of  H.M.  Navy  and  Mercantile 
Marine,  has  rendered  it  indispensable  that  a  corresponding  incrc^e  should 
be  made  in  the  number  of  oil  lamps,  and  the  Committee  cannot  but  be 
sensible  that  in  a  Building  in  which  so  large  a  quantity  of  papers  and  books 
is  dbtrlbuted,  a  corresponding  increase  in  the  danger  of  fire  has  arisen  ;  thif 
would  be  entirely  obviated  by  the  introduction  of  gas  into  the  Building. 

**  *  Limited  as  are  the  funds  which  are  at  the  disposal  of  the  AssociatioD| 
the  expense  of  the  gas  proposed  to  be  used  would  be  defrayed  by  the  Com* 
mittee,  and  all  they  ask  is  that  it  should  be  laid  on  in  the  difierent  rooms ; 
the  Committee  hope  that  as  no  pecuniary  assistance  is  received  by  the  Asso- 
ciation from  H.M.  Government,  and  that  as  the  exertions  of  the  Committee 
have  latterly  been  devoted  to  the  great  national  object  of  verifyinff  the  meteo- 
rological instruments  used  by  H.M.  Navy,  this  request  will  not  be  refused. 

** '  I  am  also  directed  to  acquaint  you,  that  the  Committee  consider  it 
desirable  the  building  should  be  examined  by  your  Surveyor,  as  some  repairs 
are  required,  which  if  not  made  at  an  early  period,  may  ultimately  cause 
considerable  expense  to  the  Government.' 

*<  On  the  27tn  March,  Mr.  Gore  replied,  stating  *  that  the  Building  of  the 
Observatory  being  under  the  charge  of  the  Commissioners  of  Her  Mi^estv'a 
Works,  any  communication  respecting  its  condition,  or  as  to  lighting  it  with 
gas,  should  be  made  to  that  department,  at  No.  1%  Whitehall  Place>  and  I  have 
therefore  transmitted  copy  of  those  portions  of  your  letter  which  have 
reference  to  that  Building  to  that  Office/ 

^^  Nearly  two  months  having  elapsed  without  being  favoured  with  any 
communication  from  you,  I  have  been  directed  by  the  Committee  to  state, 
that  they  should  feel  obliged  by  your  informing  them  whether  their  request 
can  be  complied  with :  I  may  add,  that,  in  respect  to  the  repairs,  these  are 
absolutely  necessary,  in  order  to  prevent  a  much  larger  outlay  at  no  great 
distance  of  time.  '*  I  have  the  honour  to  be.  Sir, 

"  Your  obedient  Servant, 
(Signed)  «  Joh»  P.  Gaiiiot;' 
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?•  The  Secretary  of  the  Board  of  WorkSf  Sfc,  to  Mr,  Gassiot, 

"  Office  of  Works,  &c,  June  2, 1855. 
"  Sir, — The  Commissioners  of  Her  Majesty's  Works,  &c  have  had 
transmitted  to  them  by  the  Hon.  Charles  Gore,  one  of  the  Commissiouers 
of  Her  Majesty's  Woods,  &c.,  extracts  from  your  letter  to  him  of  the  20th 
March  last,  in  which  you  request,  on  behalf  of  the  British  Association,  that 
they  may  be  permitted  to  burn  gas  in  the  Observatory  in  the  Old  Deer  Park 
at  Richmond,  the  use  of  which  has  been  allowed  to  them,  and  also  that  the 
gas  may  be  laid  on  to  the  different  rooms  free  of  expense  to  the  Association, 
they  engaging  to  pay  the  cost  of  the  gas  proposed  to  be  used. 

'*  In  reply,  I  am  directed  to  inform  you  that  the  Board  have  no  objection 
to  the  use  of  gas  in  the  building  in  question,  but  that  the  whole  of  the  work 
must  be  done  by,  and  at  the  expense  of,  the  Association,  and  to  the  satisfac- 
tion of  the  Board's  officer  in  charge  of  the  district. 
"  I  am.  Sir, 

"  Your  most  obedient  Servant, 
(Signed)  "J.  Thomborrow, 

"  Assistant  Secretary.** 
"  J.  P.  Gassiot,  Esq." 

8»  Mr.  Gassiot  to  the  Secretary  of  the  Board  rf  Worhs,  ^c. 

"Observatory,  Old  Deer  Park,  Richmond, 
June  7, 1855. 

<<  Sir, — I  beg  to  acknowledge  the  receipt  of  your  letter  of  the  2nd  instant, 
wherein  you  state  that,  in  reply  to  a  communication  made  by  me  to  the 
Hon.  Charles  Gore  on  the  20th  of  last  March,  relative  to  the  lighting  of  the 
Observatory  with  gas,  the  Board  has  no  objection  to  the  use  of  gas  in  the 
Observatory,  but  that  the  whole  of  the  work  must  be  done  at  the  expense  of 
the  British  Association,  and  to  the  satisfaction  of  the  Board's  officer  in  charge 
of  the  district 

<<  In  a  letter  addressed  to  the  Richt  Hon.  the  Chief  Commissioner,  of  the 
26th  ult.,  but  which  you  have  not  done  me  the  honour  to  notice,  I  explained 
that,  in  consequence  of  the  increased  requirements  arising  from  the  number 
of  barometers  and  thermometers  which  are  at  present  in  course  of  verification 
for  the  use  of  Her  Majesty's  Navy  and  the  Mercantile  Marine,  it  was  highly 
desirable  that  the  Observatory  should  be  lighted  with  gas. 

"  The  entire  outlay  attending  the  important  work  done  in  the  Observatory 
has  been  defrayed  by  the  British  Association ;  and  considering  that  so  large 
a  portion  consists  in  the  verification  of  instruments  for  the  use  of  the  Navy, 
I  cannot  but  regret  that  so  trifling  a  request  should  have  been  so  summarily 
refused  ;  for  although  upwards  of  two  months  have  elapsed  since  the  appli- 
cation was  made,  no  one  has  visited  the  Observatory  from  your  department 
to  inquire  as  to  the  advisability  of  the  application  being  granted. 

*<I  believe  I  am  also  correct  in  stating,  that  during  the  many  years  the 
Observatory  has  been  occupied  by  the  Association,  no  officer  from  your 
Board  has  visited  the  building.  I  name  this  because  a  portion  of  my  letter 
referred  to  its  present  dilapidated  condition,  to  which  the  Committee  had 
particularly  requested  me  to  draw  the  attention  of  your  Board. 

*<  I  have  the  honour  to  be.  Sir, 

"  Your  obedient  Servant, 
(Signed)  "J.  P.  Gassiot." 

"  J.  Thomborrow,  Esq., 
Assistant  Secretary,  Parks,  Palaces,  &c." 
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9.  Mr,  Gassioi  to  the  Hon.  Charles  Gorty  Esq, 

**  Kew  Obserratory,  June  12, 1855. 

"Sir, — The  Chief  Commissioner  of  Her  Majesty's  Works  not  having 
faToured  the  Kew  Committee  with  any  commanication  relative  to  their  ap- 
plication to  you  for  the  introduction  of  gas  into  the  Observatory,  and  which 
application  yoa  informed  me,  in  yoar  letter  of  the  27th  of  last  March,  you 
had  forwarded  to  him,  I  addressed  a  letter  to  Sir  William  Molesworth  on  the 
26th  nit. ;  on  the  2nd  inst  the  Assistant  Secretary  writes  me  as  follows :-« 

**  *l  am  directed  to  inform  you  that  the  Board  have  no  objection  to  the 
use  of  gas  in  the  building  in  question,  but  that  the  whole  of  the  work  must 
be  done  by,  and  at  the  expense  of,  the  British  Association,  and  to  the  satis- 
faction of  the  Board's  officer  in  charge  of  the  district.' 

*'  The  correspondence  has  been  submitted  to  the  Kew  Committee,  and  I 
am  instructed  to  inquire  if  you  will  grant  permission  for  the  gas  to  be  laid 
on  to  the  Observatory  through  the  Park,  and  whether,  in  the  case  of  your 
granting  such  permission,  any,  and  if  so,  what  amount  of  compensation  will 
have  to  be  paid  to  the  tenant  in  possession. 

"The  Committee  are  anxious,  before  they  present  their  Report  to  the 
Council  of  the  Association,  to  be  informed  as  to  the  total  expense  they  would 
have  to  incur  in  laying  on  the  gas ;  and  as,  in  a  former  instance,  compensa- 
tion was  to  have  been  paid  for  the  carrying  of  materials  across  the  Park,  the 
Committee  considered  it  advisable  that  this  should  be  ascertained  before  any 
outlay  18  commenced.  "  I  have  the  honour  to  be,  Sir, 

"  Your  obedient  Servant, 
(Signed)  "  J.  P.  Gassiot." 

**  To  the  Hon.  C.  Gore,  Chief  Commissioner 
of  Her  Majesty's  Woods  and  Forests,  Land  Revenue." 

10.  Mr,  Gore  to  Mr,  Gassiot, 

"  Office  of  Woods,  &c.,  June  18, 1855. 
"  Sir, — In  reply  to  your  letter  of  the  12th  instant,  I  have  to  inform  you, 
that,  provided  the  gas  pipes  are  laid  down  as  nearly  as  possible  in  the  direc- 
tion of  the  footpath  leading  from  Mr.  Fuller's  Farm  Premises  to  the  Obser- 
vatory in  the  Old  Deer  Park,  as  requested  by  you  on  behalf  of  the  Kew  Com- 
mittee, I  am  ready  to  grant  the  permission  sought  on  payment  of  an  annual 
acknowledgment  of  one  shilling. 

*'Aa  regards  the  compensation  to  be  made  to  the  tenant  of  the  Park,  I 
am  informed  that  if  the  works  are  not  proceeded  with  until  October  next, 
and  completed  without  interruption,  and  to  the  satisfaction  of  Mr.  Clutton, 
the  Crown  Receiver,  he  will  not  require  any  compensation ;  and  as  Mr.  Clut- 
ton has  been  informed  by  the  Superintendent  of  the  Observatory  that  the 
pipes  will  not  be  required  to  be  laid  down  until  the  latter  part  of  the  year, 
I  presume  that  the  Committee  will  not  object  to  accede  to  this  arrangement 

"  I  am,  Sir, 

'*  Your  obedient  Servant, 
(Signed)  "  Charles  Gore." 

"J.  P.  Gassiot,  Esq." 
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BEPOBT  OF  THB  PARLIAHBNTAftY  OOIIIIITTBB.  xltii: 

Report  of  the  Parliamentary  Committee  of  the  Britieh  Association  to 
the  Meeting  at  Glasgow  in  September  1865. 

The  Parliamentary  Committee  have  the  honour  to  Report  as  follows : — 

The  labours  of  the  Committee  during  the  past  year  have  been  confined 
to  two  subjects : 

1st  The  juxtaposition  of  the  Scientific  Societies  in  some  central  lo- 
cality of  the  Metropolis ; 

Andy  2ndly.  The  report  on  the  question,  Whether  any  measures  could 
be  adopted  by  the  Government  or  Parliament  that  would  improve  the 
position  of  Science  or  its  Cultivators  in  this  Country. 

As  to  the  first,— 

We  have  co-operated  with  the  Committee  of  the  Memorialists  in  endea- 
vouring to  obtain  a  reply  to  the  Memorial  on  this  subject  presented  to  Lord 
Aberdeen,  the  First  Lord  of  the  Treasury,  in  May  1853,  and  we  have  learned 
from  our  Chairman  that  a  Deputation  ot  the  Memorialists,  of  which  he  was 
a  member,  had  a  satisfactory  interview  with  Lord  Palmerston  on  the  SOth 
of  June  last. 

As  to  the  second, — 

Your  Committee  have,  since  their  last  Report,  received  a  great  many  very 
valuable  suggestions,  both  from  those  eminent  persons  who  had  before  done 
them  the  honour  to  reply  to  their  Circular,  and  from  many  others  occupying 
distinguished  positions  as  men  of  science.  They  have  also  had  the  benefit 
of  the  assistance  of  their  new  colleague,  Mn  John  Ball,  and  of  others  of  their 
own  body  who  hod  not  previously  expressed  any  opinion  on  the  various  ia<' 
teresting  questions  discussed  in  the  Report,  as  originally  framed. 

Your  Committee  maturely  considered  all  these  opinions  and  suggestions, 
and  finally  agreed  on  the  Report,  which,  by  permission  of  your  Couneil, 
has  been  already  printed  and  circulated  among  the  Members  of  the  Asso- 
ciation*. 

Your  Chairman  has  forwarded  a  copy  of  this  Report  to  Lord  Palmerston 
and  other  Members  of  the  Cabinet,  and  to  certain  distinguished  Members 
of  the  Legislature,  accompanied  by  the  following  letter: — 

"  Wrott«8ley,  August  1855. 

**  I  have  the  honour  to  forward  to  you  a  Report,  carefully  prepared,  after 
consulting  many  of  the  most  distinguished  Cultivators  of  Science  on  the  in- 
teresting question  therein  discussed. 

'*  The  object  aimed  at  was  to  collect  together  and  enumerate  all  the  pre- 
sent requirements  of  Science,  considered  in  its  relation  to  the  ruling  powers 
and  educational  establishments  of  the  State ;  and  these  various  desiderata 
will  be  found  in  the  last  page  of  the  enclosed  Report  in  the  form  of  ten  pro- 
positions. 

**  It  must  not  be  inferred  from  the  course  which  has  been  taken  in  pre- 
paring this  Report,  that  a  necessity  is  believed  to  exist  for  the  immediate 
adoption  of  all  its  suggestions ;  but  with  respect  to  the  tenth  and  last,  viz. 
the  creation  of  a  Board  of  Science,  it  may  with  confidence  be  affirmed,  that 
this  measure  would  of  itself,  and  at  a  trifling  cost,  confer  most  important 
benefits  on  the  Government  and  Nation,  and  that  it  deserves  early  and  serious 
consideration. 

^  1  remain,  yours  faithfully, 


"  Wrottesley. 


f» 


*  This  Report,  dated  July  14, 1855,  is  given  in  pp.  7-S2. 
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Your  Committee  recommend  that  Mr.  Robert  Stephenson,  MJP.  for 
Whitby,  who  is  well  known  as  a  distinguished  Civil  Engineer,  be  appointed 
to  fill  the  vacancy  in  their  body  caused  by  the  death  of  the  late  Mr.  Viviao« 
Auguat,  1855.  Wrottesley,  Chairman, 


Report  presented  by  the  Parliamentary  Committee  to  the  British  Asso- 
ciation for  tfie  Advancement  of  Science  at  Glasgow y  on  the  question^ 
Whether  any  measures  could  be  adopted  by  the  Government  or 
Parliament  that  would  improve  the  position  of  Science  or  its  Culti- 
vators in  this  Country. 

It  will  be  remembered,  thut  we  expressed  our  intention  of  presenting  a 
Report  on  the  answers  which  we  had  received  to  the  above  question  from 
several  eminent  men  of  science. 

The  whole  of  the  subjects  discussed  in  the  valuable  replies  which  we  have 
received,  or  which  have  occurred  to  ourselves  as  material  to  the  issue,  may 
be  considered  under  the  three  following  heads  : — 

1st  How  can  the  knowledge  of  scientific  truths  be  most  conveniently  and 
effectually  extended  ? 

2nd.  What  inducements  should  be  held  out  to  students  to  acquire  that 
knowledge ;  and,  after  the  period  of  pupilage  has  expired,  to  extend  it,  and 
turn  it  to  useful  account  ? 

Srd.  What  arrangements  can  be  made  to  give  to  the  whole  body  of  com- 
petent men  of  science  a  due  influence  over  the  determination  of  practical 
questions,  dependent  for  their  correct  solution  on  an  accurate  knowledge  of 
scientific  principles  ? 

The  proper  determination  of  these  three  questions  appears  to  us  of  vital 
importance  to  the  welfare  of  the  State. 

On  the  first  question,  How  is  tlie  knowledge  of  science  to  be  extended?  it 
will  hardly  be  expected  that  we  should  enter  into  details ;  but  it  is  so  inti- 
mately connected  with  the  second,  that  a  few  words  on  the  subject  will  not 
be  out  of  place. 

For  the  purposes  of  this  inquiry,  the  community  may  be  divided  into 
those  who  resort  to  the  Universities  for  education,  and  those  who  do  not. 
As  to  the  former,  we  know  of  no  step  that  would  be  more  effectual  than  that 
which  we  have  already  recommended  in  our  Report  of  last  year,  viz.  that  a 
certain  amount  of  knowledge  of  physical  science  should  be  required  from 
every  candidate  for  a  degree.  The  expediency  of  this  course  is  strongly 
urged  by  Professor  Phillips  and  Mr.  Grove  in  answer  to  our  query,  and  adso 
by  distinguished  witnesses  who  gave  evidence  to  the  University  Commis- 
sioners. Your  President,  in  his  late  address  at  Liverpool,  has  stated  it  a»  an 
undeniable  proposition,  **that  those  who  administer  the  affairs  of  the  country 
ought  at  least  to  know  enough  of  science  to  appreciate  its  value,  and  to  be 
acquainted  with  its  wants  and  bearings  on  the  interests  of  society." 

Mr.  Grove  observes,  *^  that  it  is  melancholy  to  see  the  number  of  Oxford 
graduates  who  do  not  know  the  elementary  principles  of  a  telescope,  a 
barometer,  or  a  steam-engine.  The  contempt  of  anything  manual  or  me- 
chanical, which  Bacon  so  strongly  reproved,  still  prevails  to  a  large  extent 
among  the  upper  classes." 
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Some  evidence  was  given  to  the  Oxford  University  Commissioners  in 
reference  to  the  inconveniences  suffered  by  Oxford  graduates  when  thrown 
suddenly  on  their  own  resources,  as  e.  g,  in  a  newly-settled  country,  from 
their  neglect  of  physical  science  during  their  University  career. 

It  must  be  remembered  also,  that  there  is  scarcely  any  profession  or  voca- 
tion in  life  in  which  some  amount  of  knowledge  of  physics  may  not  be  a 
desirable,  or  even  necessary  acquisition.  The  legislator,  statesman,  and  even 
legal  tribunals,  through  ignorance  of  the  principles  of  natural  science,  become 
the  prey  of  charlatans;  and  vast  sums  of  money  may  be  squandered  on 
impracticable,  unnecessarily  costly,  or  useless  projects.  In  the  legal  and 
medical  as  well  as  in  the  naval  and  military  services,  a  knowledge  of  scientific 
principles  is  most  essential,  and  should  be  imparted  to  all ;  but  this  is  too  • 
wide  a  field  to  enter  upon  here. 

Now,  there  can  be  no  doubt,  that  if  Science  be  made  an  essential  condition 
for  obtaining  a  degree,  it  will  be  taught  more  extensively  at  schools,  and  at 
the  University  itself.  Thb  will  give  rise  to  an  increased  demand  for  accom- 
plbhed  professors  and  teachers,  or  to  some  modification  of  the  professorial 
system  calculated  to  effect  this  object.  The  increase  in  the  numbers  of 
teachers,  and  the  necessity  for  giving  increased  salaries  to  ensure  high  quali- 
fications, will  in  itself  create  a  variety  of  lucrative  employments ;  and  this, 
again,  will  stimulate  students  to  learn  that  which  is  capable  of  affording 
them  a  comfortable  provision  in  after-life.  The  whole  machine  of  instruc- 
tion will  thus  act  and  react  to  the  great  benefit  of  all  concerned ;  and  if  other 
stimulants,  about  to  be  alluded  to,  be  added,  a  valuable  species  of  knowledge 
will  rapidly  spread  among  those  destined  hereafter  either  to  teach  or  to  dis- 
charge important  functions,  or  fill  high  offices  in  the  State. 

While  recommending,  however,  that  physical  science  should  be  required 
from  all  candidates  for  a  degree,  we  admit  that  a  discretion  should  be  left  to 
the  University  authorities,  as  to  the  extent  to  which  this  desirable  change 
shall  be  at  first  carried  into  effect,  in  full  confidence  that  studies  so  attractive 
and  useful  will  eventually  obtain  from  all  candidates  for  University  degrees 
that  share  of  attention  to  which  they  are  so  justly  entitled. 

As  to  that  portion  of  the  population  who  do  not  resort  to  universities  for 
instruction,  it  is  to  be  hoped  that  University  Reform  will  diminish  the  number 
of  this  now  very  numerous  class.  The  best  mode  of  imparting  to  them 
instruction  in  science  seems  to  be  that  suggested  by  Mr.  Grove  and  others 
in  their  replies  to  our  Circular ;  that  is,  that  professors,  paid  either  wholly 
or  in  part  by  the  State,  should  be  appointed  to  deliver  gratuitous,  or  very 
cheap  lectures,  illustrated  by  philosophical  apparatus,  to  Institutions,  in 
London  and  at  the  principal  provincial  towns,  whose  rules  of  admission  and 
management  should  have  been  duly  approved ;  and,  when  the  system  has 
been  well  organized,  it  might  even  be  still  further  extended. 

Such  lectures  would  be  successful  only  in  proportion  as  they  were 
followed  by  examinations  and  rewards  to  diligent  hearers,  who  might  thus 
be  induced  to  extend  their  studies,  and  assist  in  the  diffusion  of  sound 
knowledge. 

We  are  aware  that  lectures,  even  though  followed  by  examinations  of  a 
nature  really  calculated  to  test  the  degree  of  attention  and  ability  of  the 
hearers,  are  by  no  means  a  substitute  for  that  course  of  severe  study  and 
mental  training  which  can  alone  introduce  the  student  to  an  accurate  know- 
ledge of  physical  science.  Lectures,  however,  even  when  addressed  to  men 
wholly,  or  almost^holly  ignorant  of  their  subject-matter,  are  very  valuable 
an  stimulating  curiosity,  exciting  desire  for  study,  and  diffusing  a  general 
knowledge  of  facts  and  principles,  and  perhaps  enabling  attentive  hearers  at 

1855.  ^ 
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least  to  appreciate  science ;  and  when  addressed  to  the  real  student,  lectures 
are  useful  aids,  particularly  in  those  departments  which  require  experimental 
illustrations  *. 

On  this  subject,  Professor  Phillips,  whose  skill  and  experience  in  imparting 
oral  instruction  are  so  well  known  and  appreciated,  has  forwarded  to  us  the 
following  remarks*  He  observes,  *^  that  success  in  teaching  depends  not 
merely,  or  even  nuunly,  on  the  ability  of  the  teacher :  it  is  much  more  the 
effect  of  his  standing  in  the  right  relation  to  his  audience.  For  conversational, 
f •  e.  tutorial  teaching,  one  class  of  mind,  for  public  teaching  of  large  au- 
diences, another  is  required.  Again,  a  teacher,  whether  by  conversation  or 
lecture,  must  lead  by  short  brings.  You  cannot  explain  the  precession  of 
the  equinoxes  to  a  man  who  does  not  know  what  the  rotation  of  the  earth 

means University  men  should  be  employed  for  University  work ;  local 

men  for  local  work*  No  man  can  take  away  from  others  the  ignorance 
which  he  has  never  felt,  or  sympathised  with/' 

The  Professor  then  proceeds  to  urge  the  employment  as  teachers  of  per- 
sons in  the  same  grade  of  life  as  those  to  be  taught 

Sir  Charles  Lyell  contrasts  the  state  of  Germany  with  that  of  this  country 
in  reference  to  the  teaching  of  physical  science.  He  says,  *'that  in  the 
former  country,  not  only  in  cities  where  there  are  Universities,  but  almost 
everywhere  in  places  where  there  exists  a  school  of  considerable  size  for 
boys  under  the  usual  university  age,  there  is  at  least  one  teacher  to  be  found 
whose  business  it  is  specially  to  give  instruction  in  natural  philosophy  and 
history,  and  who  has  charge  of  a  collection  of  natural  objects.  Frequently 
these  teachers  are  so  much  devoted  to  some  one  of  the  branches  in  which 
they  give  instruction,  as  to  be  authors  of  original  papers  in  scientific  periodi- 
oab.  So  far  is  this  from  being  the  case  in  England,  that  I  have  visited  large 
cities  where  there  are  richly  endowed  ecclesiastical  establishments,  where  I 
have  in  vain  inquired  for  a  single  individual  who  is  pursuing  any  one  branch 
of  physical  science  or  natural  history.  Hence  it  happens  that  if  the  towns- 
people, assisted  by  some  of  the  gentry  and  clergy  of  the  neighbourhood, 
establish  a  museum,  they  cannot  obtain  any  scientific  aid  towards  its  arrange- 
ment and  superintendence." 

Sir  Charles  suggests  that  laymen  should  be  almost  invariably  selected  to 
fill  those  Professorships  which  relate  to  the  departments  of  science  repre- 
sented in  our  Association.  He  suggests  also,  that  if  provincial  lectureships 
should  be  established,  five  or  six  towns  should  be  first  selected,  which  have 
exhibited  their  taste  for  scientific  knowledge  by  the  foundation  of  museums 
and  the  appointment  of  curators,  such  as  York  and  Bristol.  The  Govern- 
ment might  enter  into  an  arrangement  with  the  latter  to  double  their 
salaries,  so  as  to  secure  to  them  a  continuation  of  the  local  patronage 
already  afforded  them,  and  prevent  the  new  grant  from  becoming  merely  a 
substitute  for  it. 

Mr.  William  Tite,  M.P.,  observes : — "  The  practical  course  to  be  adopted, 
and  which  has,  I  believe,  to  some  extent,  been  carried  out  by  private  efforts, 
or  the  tardy  intervention  of  the  State,  seems  to  me  to  consist,  for  instance, 
in  the  formation  of  schools  of  mining  in  such  places  as  Cornwall,  &c* ;  of 
schools  of  arts  and  sciences  in  such  places  as  Manchester,  &c.;  of  schools  of 
navigation  in  Liverpool,  &c. ;  of  agriculture  in  York,  &c.  Perhaps  in  all  it 
might  be  found  advisable  to  found  thirty  schools  or  colleges  of  this  descrip« 
tion,  with  (it  may  be)  on  the  average  six  professors  in  each.  I  would  pro- 
pose that  these  professors  should  only  be  appointed  after  ft  severe  examina- 

*  Mr.  Ball  suraestt  that,  on  the  payment  of  a  small  fee,  students  should  have  the  privi* 
Isge  of  using  the  Lscturer'i  sppsrstus,  and  making  analyses  and  experiments. 
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tion  before  a  competent  Board ;  the  Board  twt  named  bj  the  Governmenty 
but  by  the  Councilfl  of  the  Universities,  and  of  the  different  recognized 
and  chartered  scientific  institutions.  They  should  be  paid  by  a  small  fixed 
salary  from  the  State,  but  principally  by  the  fees  from  students,  the  latter 
being  regulated  by  the  examining  Board,  or  by  any  municipal  council  which 
would  undertake  to  defray  the  fixed  charge,  or  the  cost  of  the  buildings  and 
apparatus  necessary.  The  united  body  of  professors  should  be  entitled  to 
confer  honorary  degrees,  which  should  in  no  case  convey  any  description  of 
exdosive  privilege 

**  An  annual  vote  of  between  £18,000  and  £27>000  would  suffice  to  carry 
out  this  system, — surely  a  very  small  sum  to  be  devoted,  by  a  country  like 
England,  to  the  practi<Md  scientific  education  of  the  people. 

**  The  only  measures,"  continues  Mr.  Tite,  <*  I  should  at  present  wish  to 
see  adopted  to  connect  science  with  public  affairs,  would  be  by  attaching 
eminent  men  to  the  various  Government  Boards.** 

Sir  Charles  Lemon,  whose  experience  in  these  matters  is  well  known^ 
decidedly  objects  to  any  plan  under  which  itinerani  lecturers  should  ba 
employed. 

In  addition  to  the  direct  advantages  derivable  from  lectures,  we  may 
remark  that  the  establishment  of  an  enlarged  staff  of  professors  and  teachers 
will  provide  further  employment  in  afterlife  for  students;  and  the  situations 
will  be  in  themselves  so  attractive,  tiiat  many  will  be  induced  to  accept  them, 
on  receiving  a  moderate  remuneration  for  their  services ;  the  rather,  that  in 
the  intervd  between  their  professional  labours,  time  might  be  found  for 
prosecuting  their  studies. 

That  these  professors  should  prosecute  those  studies  by  which  they  hava 
obtained  their  offices,  is  most  desirable.  The  scientific  character  of  the 
nation  differs  from  thb  cause,  that  our  English  system  offers  so  little  induce- 
ment to  Mathematicians  and  Physicists  to  pursue  their  researches.  Young 
men  of  twenty^one  arrive  at  a  marvellous  state  of  proficiency  for  their  age, 
and  then  entirely  abandon  the  exact  sciences  for  various  professions;  a 
foundation  is  laid  on  which  a  superstructure  worthy  of  the  countrymen  of 
Newton  might  well  be  reared,  and  then  the  work  is  abandoned ;  the  student 
muat  earn  his  subsistence,  and  he  cannot  earn  it  by  geometrical  or  physical 
lesearcbes. 

We  have  no  fear  but  that  if  the  above,  and  other  suggestions  which  we 
are  about  to  make,  should  be  carried  out,  the  extended  desire  for  acquiring 
knowledge  of  the  kind  in  question  would  create  a  proportional  demand  for 
qoolified  instructors  at  all  the  principal  educational  establishments  in  the 
eauntry,  and  their  emoluments  would  again  augment  the  desire  to  leanit 
both  in  university  and  general  students. 

In  addition  to  the  above  measures,  there  is  no  doubt  that  much  might 
be  done  by  the  Committee  of  Privy  Council  and  the  Department  of  Science 
at  Marlborough  House  under  the  direction  of  the  Board  of  Trade,  towards 
diffusing  a  knowledge  of  physical  science  among  the  pupils  of  primary  and 
aeoondary  schools,  and  it  is  with  pleasure  that  we  learn  that  some  steps 
have  already  been  taken  in  this  direction. 

We  are  of  opinion  also*  that  means  should  be  adopted  for  encouraging  the 
foundation  of  Museums  and  Public  Libraries,  accessible  to  all,  in  our  prin^ 
cipal  towns ;  and  by  degrees  all  imposts  should  be  abolished  which  enhance 
the  cost  to  the  public  of  scientific  publications.  Donationis  should  also  be 
made  to  public  libraries  and  educational  establishments,  of  works  pub- 
lished at  the  expense  of  the  nation ;  such,  e,  g.,  as  the  Geological  and  Ord- 
Surireys. 

d2 
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Sndly.  How  are  the  students  and  proficients  in  science  to  be  encouraged  f 

The  measures  which  we  have  above  described  will  not  alone  be  sufficient  to 
effect  the  object  we  have  in  view.  However  attractive  Natural  Science  may 
be  in  itself,  and  it  is  impossible  to  over-estimate  the  pleasure  which  its  study 
affords  to  the  minority  of  minds,  it  cannot  be  expected  that  many  men  will 
pursue  it  to  any  extent,  so  long  as  fellowships  and  the  other  university 
prizes  continue  to  be  almost  exclusively  bestowed  upon  the  students  in  other 
departments  of  knowledge.  In  Oxford  more  particularly,  to  use  Mr. 
Grove's  words,  "  the  ijtfos,  which  has  been  eulogized  by  some,  is  peculiarly 
antagonistic  to  the  study  of  physical  science.  It  is  true  that  by  the  recent 
statutes  physics  are  recognized,  but  they  are  not  made  compulsory  or  neces- 
sary  From  what  I  saw  when  resident  at  Oxford,  the  genius  loci  is  so 

far  removed  from  such  studies,  that,  unless  they  are  made  compulsory,  or 
tempting  prizes  are  held  out,  the  minds  of  young  men  will  not  for  an  indefinitely 
long  period  be  directed  into  that  channel,  and  thus,  though  the  examination 
papers  will  look  very  well  to  the  public,  science  will  form  no  integral  part  of 
a  university  education." 

Lord  Rosse,  again,  in  his  last  address  to  the  Royal  Society,  has  added  his 
testimony  to  that  of  the  many  eminent  men  who  have  deplored  in  common 
the  neglect  of  these  studies  at  Oxford.  **  A  man,"  says  he,  **  having  taken  a 
first  class  in  Uteris  humanioribus^  may  be  ignorant  of  physics  in  the  most  ele- 
mentary form,  and  be  incapable  of  comprehending  the  first  principles  of 
machinery  and  manufactures,  or  of  forming  a  just  and  enlarged  conception 
of  the  resources  of  this  great  country." 

And  lastly,  the  Chancellor  of  Oxford  himself  has  lately  advocated  the  ex- 
tension of  these  studies  in  an  eloquent  appeal  addressed  to  the  University 
authorities  on  the  occasion  of  founding  the  new  museum. 

That  important  and  instructive  public  document,  the  Report  of  the  Oxford 
University  Commissioners,  shows  how  little  the  rewards  now  held  out  to 
students  in  mathematics  at  that  university  deserve  to  be  denominated 
** tempting;*  they  are  in  truth  utterly  insufRcient;  and  unless  the  changes 
about  to  be  introduced,  under  the  auspices  of  the  Parliamentary  Commis- 
sioners, shall  remedy  this  defect,  we  greatly  fear  that  the  anticipations  above 
expressed  by  Mr.  Grove  will  only  be  too  well  realized. 

We  are,  however,  convinced  that  the  well-being  of  the  nation  would  be 
greatly  promoted  by  an  extension  of  scientific  knowledge  among  all  classes, 
and  that  more  encouragement  in  the  shape  of  reward  for  successful  exertion 
must  be  provided  before  that  desirable  end  can  be  accomplished. 

More  numerous  prizes  ought  to  be  provided  at  our  universities ;  and  other 
rewards  and  inducements  both  to  study  and  to  the  prosecution  of  scientific 
research  should  be  held  out  by  the  State. 

It  is  important  that  the  endowments  of  Professors,  who  are  at  present  very 
inadequately  remunerated,  should  be  augmented.  Sir  John  Herschel  mentions 
the  following  **as  one  of  the  most  directly  beneficial  steps  which  can  be 
taken  by  Government  for  the  advancement  of  science  itself,  as  well  as  for 
the  general  diffusion  of  its  principles:  viz.  to  increase  the  number,  and 
materially  improve  the  position,  of  the  Professors  of  its  several  branches  in  all 
our  Universities  and  public  educational  establishments ;  and  to  erect  Local 
Professorships  in  the  chief  provincial  towns,  independent  of  any  University ; 
and  more  especially  to  make  belter  and  indeed  handsome  provision  in  the 
way  of  salary,  for  the  Professors  of  those  more  abstract  branches,  which 
cannot  be  rendered  popular  and  attractive,  and  therefore  self-remunerating 
in  the  way  of  lectures." 

We  direct  particular  attention  to  the  last  paragraph,  from  a  conviction  of 
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tiie  importance  of  the  suggestion  therein  contained.  In  a  8ubi»equent  part  of 
tills  Report,  we  have  inserted  a  quotation  from  Professor  Liebig  relating  to 
this  subjecL 

Id  a  former  Report  we  embodied  a  correspondence  with  the  then  Prime 
Minister  respecting  the  nn«atisfactory  manner  in  which  the  bounty  of  Parlia- 
ment, in  the  shape  of  pensions,  has  been  hitherto  distributed. 

The  lamented  Professor  Forbes  says,  in  the  concluding  paragraph  of  his 
reply  to  our  Circular,  *'  It  might  be  considered,  whether  it  would  not  be  de- 
sirable to  found  a  number  of  scientific  pensions,  to  be  assigned,  notforre/t^, 
but  for  reward  of  good  service,  like  the  good-service  pensions  in  the  Army. 
They  would  often  help  to  free  the  man  of  science  from  drudgery  and  pot- 
woi^,  and  give  him  t-he  leisure  for  original  research.  They  would  be  better 
rewards  than  ribands  or  stars,  or  other  labels,  upon  the  coats  of  philoso- 
phers-" 

Mr.  Ball  seems  to  doubt  the  propriety^of  the  suggestion  in  reference  to 
good-service  pensions ;  he  states  *'  that  he  has  a  strong  sense  of  the  probable 
evib  of  anything  approaching  to  a  system  of  Government  patronage  of 
scientific  men,  to  which  it  would  be  a  forward  step.'* 

The  expediency  of  resorting  to  orders,  or  decorations,  or  any  extension 
of  the  present  system  of  bestowing  medals,  as  a  means  of  encourage- 
ment to  the  prosecution  of  physical  researches,  has  been  doubted.  So  long 
33  the  student  is  in  statu  pupillari,  the  system  of  rewarding  by  medals,  or 
other  honorary  distinctions,  presents  little  difficulty ;  but  in  the  case  of  pro- 
ficients it  is  otherwise.  In  addition  to  other  objections,  there  is  one  which 
in  oar  opinion  is  deserving  of  serious  consideration ;  and  that  is,  that  it  seems 
difilicult  to  devise  any  method  of  bestowing  such  dbtinctions  that  will  be 
satisfactory.  The  Government  are,  by  the  hypothesis,  not  sufficiently 
informed ;  and  it  will  perhaps  not  be  considered  desirable  that  the  system 
of  the  cultivators  of  science  rewarding  one  another  should  receive  any  im- 
portant extension.  We  fear  that,  in  its  present  limited  form,  it  can  be 
hardly  predicated  of  this  mode  of  conferring  distinction  that  it  has  worked 
so  wcdl  as  to  be  entirely  satisfactory.  Only  those  versed  in  the  particular 
branch  of  knowledge  to  be  rewarded  can  properly  decide  on  the  merit  of 
the  candidate ;  and  the  fear  that  partiality  may  be  imputed  to  judges,  who 
are  either  rivals,  or  will  be  considered  as  such  by  many,  is  likely  both  to 
render  the  task  of  decision  irksome,  and  to  impair  the  efficient  exercise  of  the 
judicial  function.  Again,  the  value  of  a  theory,  or  discovery,  can  seldom 
be  justly  appreciated  by  contemporaries  : — Posterity  alone  can  decide. 

Professor  Phillips  is  of  opinion  that  medals  should  never  be  bestowed 
except  for  work  done  and  published ;  and  that  they  should  never  be  given 
for  mere  mental  proficiency;  they  should  be  rewards  for  public  service, 
rather  than  proofs  of  persofial  merit. 

We  believe,  however,  that,  whatever  objections  may  be  raised  to  the 
mode  of  distribution,  some  medals  are  desirable,  as  incentives  to  exertion ; 
at  the  same  time,  we  are  aware  that  there  may  be  persons  whose  labours 
are  but  little  afiTected  by  these  and  similar  rewards.  Engaged  in  elevated 
pursuits  of  an  intellectual  and  attractive  nature,  and  appreciating  the  pure 
delights  which  such  researches  impart,  they  are  contented  with  the  renown 
which  successful  exertion  brings  in  its  train,  and  they  weigh  not  their  own 
merits  in  a  nicely-adjusted  balance,  and  with  a  jealous  eye,  against  those  of 
their  rivals  in  fame,  nor  calculate  the  chances  of  material  reward.  Sufficient 
it  is  for  them  that  they  have  done  mankind  good  service,  and  that  those 
whom  they  have  benefited  have  not  proved  wholly  ungrateful. 
Professor  Faraday,  after  speaking  of  the  distinctions,  both  national  and 
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foreign,  which  may  even  now  be  earned,  writes,  "  I  cannot  wy  that  I  hare 
not  valued  such  distinctions ;  on  the  contrary,  I  esteem  them  very  highly, 
but  I  do  not  think  I  have  ever  worked  for,  or  sought  after  them." 

The  late  Professor  Moll,  of  Berlin,  in  his  excellent  pamphlet  on  the  state  of 
Science  in  England,  has  some  remarks  on  the  distribution  of  orders  and 
medals  abroad,  which  are  not  calculated  to  enhance  the  estimation  in  which 
they  may  be  held  by  any  one  in  this  country. 

Again,  the  prosecution  of  some  researches  and  the  reduction  and  publiea* 
tion  of  results,  are  expensive,  and  beyond  the  means  of  manv  of  the  ablest 
and  most  active  cultivators  of  science.  The  Wollaston  FuncI  of  the  Royal 
Society,  the  Government  grant,  and  the  grants  of  the  British  Association 
afford,  in  addition  to  the  funds  of  the  various  scientific  societies,  moet 
useful  aid,  but  further  assistance  is  sometimes  needed,  and  would  be  more 
so,  were  science  more  extensively  cultivated,  and  such  assistance  might  be 
safely  accorded  under  the  conditibns  hereafter  recommended* 

Ihejuxtapositicn  of  the  principal  scientific  Societies  in  some  central  locality 
in  the  metropolis  is  a  question  which  has  lately  excited  great  interest  among 
the  cultivators  of  science. 

Lord  Rosse,  in  his  address  to  the  Royal  Society  in  1858,  observes,  ''The 
interests  of  Science  appear  to  me  to  be  deeply  involved  in  the  question  of 
providing  a  suitable  building  for  the  scientific  societies.  «...  If  a  man, 
naturally  gifted,  and  well  educated,  attends  scientific  meetings,  he  will  feel 
himself  constrained  to  work,  and  therefore  it  is  so  important  for  the  advance- 
ment of  knowledge,  that  able  tnen  should  be  induced  to  join  and  attend  the 
different  societies ;  but  nothing  I  think  would  have  greater  attractions  than 
a  building  in  a  convenient  central  situation,  where  the  business  id  Science 
would  be  transacted,  where  there  would  be  access  to  the  best  libraries,  and 
where  that  kind  of  society  most  valued  by  scientific  men  would  always  be 
within  reach." 

The  advantages  of  this  juxtaposition  are  also  shortly  set  forth  in  the  Me* 
morial  on  this  subject  presented  to  Lord  Aberdeen,  and  are  indeed  so  obvious 
that  they  need  not  be  here  re-stated  at  length.  Mr.  Grove,  on  this  subject, 
observes,  "  It  should  be  borne  in  mind  that  scientific  men  have  but  very 
limited  means  of  acting  on  Government ;  they  are  politicians  in  a  less  de- 
gree than  any  class  of  Her  Majesty's  subjects;  they  consist  of  men  belonging 
to  various  classes  of  society,  and  whose  ordinary  occupations  differ  greatly. 
Most  of  the  great  measures  of  reform  or  progress  which  are  effected  in  this 
country  result  from  a  strong  pressure  of  public  opinion,  urged  on  by  agita- 
tion ;  and  as  men  of  science  are  peculiarly  unfitted  for  this  process,  Govern- 
ment might  not  unreasonably  be  asked  to  step  out  of  its  usual  habits,  and  to 
lend  Science  a  helping  hand." 

Professor  Forbes  observes,  "  Science  must  have  a  local  habitation,  and  be 
something  more  than  a  name,  ere  it  can  make  a  permanent  impression  on 
the  somewhat  material  mind  of  John  Bull*  As  a  man  without  a  home,  or, 
if  houseless,  without  a  club,  is  a  doubtful  and  suspicious  personage  in  the 
Opinion  of  English  householders,  so  is  science  a  questionable  myth  whilst 
unprovided  with  a  visible  habitation.  A  first  step,  then,  towards  securing  a 
due  and  wholesome  reverence  for  science  in  the  minds  of  the  masses, 
educated  and  uneducated,  is  the  congregation  of  the  more  important 
Scientific  Societies  in  a  central  and  convenient  public  edifice,  where  they 
shall  be  lodged  at  the  cost,  and  by  the  authority,  of  the  State.  TheprettigM 
thus  accorded  to  the  Societies  would  soon  extend  to  their  members.'* 

The  Astronomer  Royal,  on  the  other  hand,  conceives  that  the  advantages 
of  juxtaposition  have  been  overrated ;  but  admits  that  if  the  measure,  reeom- 
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mended  hereafter  under  our  third  head,  be  adopted,  the  propriety  of  such  a 
Capitol  of  Science  would  be  more  evident. 

Having,  however,  considered  this  question  in  all  its  bearings,  we  cannot 
too  strongly  express  our  conviction,  that  the  juxtaposition  of  the  principal 
scientific  societies  would  confer  a  most  important  benefit  on  Science ;  and 
almost  all  concur  in  this  opinion. 

Of  late  years,  considerable  encouragement  has  been  extended  to  practical 
science,  and  this  is  praiseworthy,  provided  that  abstract  science  receive  its 
due  measure  of  support ;  but  the  genius  of  our  countrymen  is  so  eminently 
practical,  that  there  is  great  fear  that  the  less  showy  branch  may  be  com- 
paratively neglected.  Mr.  Grove  observes,  that  in  that  case,  •*  not  only  will 
practical  science  itself  suffer,  but  the  country  will  lose  its  position  in  the 
scale  of  nations  in  all  that  most  exalts  them."  It  would  be,  in  fact,  to  use  a 
common  phrase,  a  beginning  at  the  wrong  end. 

This  is  a  subject  on  which  much  misconception  prevails,  and  this  Report 
may  be  read  by  some  to  whom  the  facts  about  to  be  stated  are  not  so  familiar 
as  they  are  to  those  to  whom  it  is  primarily  addressed.  The  following  state* 
ment,  therefore,  may  not  be  deemed  wholly  uncalled  for.  It  is  not  uncom- 
mon to  hear,  or  even  to  read,  remarks  in  which  the  practical  application  of 
scientific  truths  is  lauded  at  the  expense  of  Science  itself,  so  that  it  might  be 
inferred,  that  those  from  whom  such  observations  proceed  were  completely 
ignorant, — 1st,  of  the  extent  to  which  the  most  abstract  scientific  investigations 
have  often  led  to  the  most  useful  industrial  applications ;  and  2ndiy,  of  the 
many  instances  in  which  observations  and  experiments,  seemingly  trivial,  and 
likely  to  lead  to  no  useful  result,  have,  sometimes  after  the  lapse  of  years  and  , 
after  having  been  submitted  to  a  succession  of  master  minds,  been  elaborated 
into  discoveries  of  the  greatest  importance  to  the  progress  of  civilization, 
and  which  do  honour  to  human  nature. 

These  objectors  to  pure  Science  have  either  forgotten,  or  never  learnt, 
that,  in  the  words  of  an  eminent  writer,  *'  the  modern  art  of  navigation  is  an 
unforeseen  emanation  from  the  purely  speculative,  and  apparently  merely 
curious  inquiry,  by  the  mathematicians  of  Alexandria,  into  the  properties  of 
three  curves  formed  by  the  intersection  of  a  plane  surface  and  a  cone." 

The  Steam-Engine  itself,  so  simple  in  its  origin,  and  vet  so  fruitful  of 
great  results,  derived  its  most  important  improvements  from  the  abstract 
investigations,  by  Dr.  Black  and  others,  into  the  nature  of  heat ; — though  it 
required  the  genius  of  a  Watt  to  make  them  available  in  practice. 

Some  curious  properties  of  chemical  substances,  when  acted  on  by  light, 
were  noted,  and  then  arose  the  art  of  Photography,  the  applications  of  which 
both  to  Science  and  Art  are  in  course  of  continual  extension.  Marvellous 
properties  of  light,  called  its  ** polarization,'*  led  to  the  invention  of  instru- 
ments by  which  submarine  rocks  may  be  discovered,  to  new  modes  of 
detecting  the  nature  of  chemical  liquids,  and  to  improvements  in  the  art 
of  refining  beet-root  sugar. 

Observations  of  the  magnetism  of  iron,  and  on  the  elasticity  of  steel  and 
relative  expansions  of  metals,  were  the  origin  of  the  compass  and  chronometer, 
without  which  navigation  and  commerce  (and  how  many  couutless  blessings 
follow  in  their  train  I)  would  now  be  in  almost  as  rude  a  state  as  in  the  time 
of  the  ancients. 

The  examination  of  the  properties  of  gases  passing  through  nanow  aper- 
tures, showed  us  how  to  shield  the  miner  from  destruction ;  and  other  chemical 
investigations,  how  to  preserve  the  sheathing  of  ships  from  corrosion — an  in<* 
vention  which,  from  unforeseen  and  remarkable  causes,  failed  at  first,  but  is 
now  successful. 
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To  say  nothiog  of  Astrology  and  Alchemy,  the  experiments  on  the  leg  of 
a  dead  frog  were  the  primary  source  of  the  electric  telegraph,  electro- 
plating, the  power  of  producing  submarine  explosions,  and  of  blasting  rocks 
with  greater  facility  aud  safety,  and  the  other  invaluable  applications  of 
voltaic  electricity  to  the  arts. 

The  labours  of  our  (leologists  teach  us  how  to  avoid  useless  expenditure  in 
searches  for  minerals  \\hcre  none  can  by  possibility  be  discovered,  and  where 
to  seek  for  materials  for  our  buildings. 

Those  of  the  Botani^iit  minister  to  our  health ;  and  the  Meteorologist  will, 
in  addition  to  the  other  important  applications  of  his  science,  soon  be  enlisted 
in  the  service  of  navigation.  Nor  is  Science  less  necessary  to  excellence  in 
the  arts  of  war  than  in  those  of  peace ;  the  construction  and  use  of  arms, 
fortification,  surveys,  rapid  locomotion,  screw  steamers,  and  so  forth,  all 
depend  on  it  for  their  success.  Nor  is  this  all :  the  calamities  and  failures 
in  war  may  often  be  traced  to  the  inefficient  means  possessed  by  governments 
of  distinguishing  the  really  scientific  man  from  the  ignorant  pretender. 

This  enumeration  might  be  greatly  extended,  but  sufficient  has  been  said 
to  prove  how  truly  the  same  distinguished  writer  above  quoted  remarks,  *^  No 
limit  can  be  set  to  the  importance,  even  in  a  purely  proiductive  and  material 
point  of  view,  of  mere  thought.  The  labour  of  the  savant,  or  speculative 
thinker,  is  as  much  a  part  of  production,  in  the  very  narrowest  sense,  as  that 
of  the  inventor  of  a  practical  art ;  many  sueh  inventions  having  been  the 
direct  consequences  of  theoretic  discoveries,  and  every  extension  of  know* 
ledge  of  the  powers  of  nature  being  fruitful  of  applications  to  the  purposes 
of  outward  life*.'* 

On  this  subject  Professor  Liebig  observes  in  a  letter  to  Professor  Faraday, 
dated  Februarj'  184?5,  and  cited  in  LyelFs  Travels  in  North  America: — 
"  What  struck  me  most  in  England  was  the  perception  that  only  those  works 
that  have  a  practical  tendency  awake  attention  and  command  respect ;  while 
the  purely  scientific,  which  possess  far  greater  merit,  are  almost  unknown. 
And  yet  the  latter  are  the  proper  and  true  source  from  which  the  others  flow. 
Practice  alone  can  never  lead  to  the  discovery  of  a  truth  or  a  principle.  In 
Germany  it  is  quite  the  contrary.  Here,  in  the  eyes  of  scientific  men,  no 
value,  or  at  least  but  a  trifling  one,  is  placed  on  the  practical  results.  The 
enrichment  of  Science  is  alone  considered  worthy  of  attention.  I  do  not 
mean  to  say  that  this  is  better ;  for  both  nations  the  golden  medium  would 
certainly  be  a  real  good  fortune." 

Almost  all  who  have  replied  to  our  Circular,  or  favoured  us  with  sugges- 
tions, are  opposed  to  the  establishment  of  Institutes  or  Academies ;  nor  is 
there  any  wish  expressed  that  men  of  science,  as  such,  should  be  appointed 
to  high  political  offices  in  the  State.  As  Assessors,  however,  or  advisers 
to  executive  Boards,  the  services  of  scientific  men  would  be  highly  valuable ; 
and  in  foreign  countries  such  services  are  believed  to  be  much  in  request. 

Promotions  in  the  Church  have  been  occasionally  made  avowedly  on  the 
ground  of  literary  merit ;  but  if  such  claims  be  admissible,  it  would  seem 
that  scientific  acquirements  should  not  be  overlooked  in  an  age  in  which 
scepticism  has  been  nourished  by  mistaken  views  of  physical  phenomena. 

The  public  offices  which  ought  to  be  filled  by  men  of  science,  as  such,  should 
be  sufficiently  well  remunerated,  both  to  ensure  their  acceptance  by  the  most 
qualified  men,  and  also  to  render  them  a  desirable  object  of  ambition,  and 
swell  the  list  of  tempting  prizes  for  scientific  distinction.  We  believe  that, 
with  one  single  exception  perhaps,  all  these  offices  are  inadequately  endowed. 

*  See  Mill's  Political  Economy,  vol.  i,  p.  52. 
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Nor  is  iDcrease  of  salary  ail  that  is  required :  care  should  also  be  taken 
DOt  to  subject  men  of  6rst-rute  eminence  in  science  to  the  harassing  and 
vexatious  interference  of  men  of  inferior  calibre,  uninterested  in  their  pur- 
suits, and  unable  to  appreciate  their  devotion. 

Mr.  Ball  remarks,  **  that  it  is  not  reasonable  to  expect  that  scientific  offices 
in  themselves  very  desirable,  and  arrived  at  by  a  career  in  itself  interesting 
and  attractive,  should  be  rewarded  by  salaries  equal  to  those  which  remu- 
nerate the  devotion  of  time  and  industry  to  pursuits  comparatively  arid  and 

dbtasteful but  there  are  a  good  many  offices  filled  by  men  of  high 

scientific  attainments,  which  are  quite  below  the  level  which  at  the  genend 
standard  of  living  befits  the  position  of  a  gentleman.*' 

It  is  also  worthy  of  remark,  that  not  only  ought  the  present  scientific 
ofiSces  to  be  placed  on  a  more  eligible  footing  in  respect  of  remuneration, 
but  that  there  is  need  for  the  institution  of  others  answering  to  that  descrip- 
ticD,  which  do  not  now  exist. 

It  would  be  unfair,  however,  not  to  remark,  while  discussing  these 
matters,  that  the  Government  has  already  taken  very  important  steps  in 
the  right  direction,  and  has  supplied  very  pressing  wants  by  the  establish- 
ment of  the  Department  of  Practical  Geology,  and  of  the  Marine  Depart- 
ment of  the  Board  of  Trade,  and  its  office  for  the  discussion  of  nautical 
and  meteorological  data.  Much  yet  remains  to  be  done;  but  these  and 
other  acts,  having  a  like  tendency,  such  in  particular  as  the  £1000  grant  to 
the  Royal  Society  before  referred  to,  are  an  earnest  that  a  disposition  is  not 
wanting  *<  to  lend  Science  a  helping  hand" 

We  observed  with  pleasure  that,  in  regulating  the  studies  of  candidates 
for  employment  in  India,  Physical  Science  was  not  forgotten  by  the  eminent 
men  whose  signatures  are  appended  to  the  Report  thereon. 

It  appears  to  us  that  the  question  of  the  propriety  of  instituting  public 
examinations,  by  which  the  degree  of  proficiency  in  knowledge  of  all  candi- 
dates for  public  employment  might  be  tested,  is  one  of  great  interest,  and 
that  its  right  determination  must  exercise  an  important  influence  on  the 
progress  of  education  in  any  country. 

Finally,  under  both  the  above  general  heads  may  be  classed  all  measures 
for  facilitating  the  circulation  of  scientific  publications  both  at  home  and 
abroad— an  object  the  importance  of  which  it  b  difilicult  to  over-estimate. 

Srdly.  How  are  the  proficients  in  science  to  make  their  opinions  known  and 
cause  them  to  be  respected  and  adopted  f 

We  have  already  stated  that  late  events  have  shown  that  a  disposi- 
tion is  not  wanting  in  Government  to  give  additional  encouragement  to 
Science ;  and  the  only  way  in  which  we  can  account  for  the  rejection  of  some 
applications  for  aid,  which  from  time  to  time  have  emanated  from  scientific 
societies  and  individuals,  and  which  deserved  a  better  fate,  is  by  supposing  that 
the  members  of  the  administration,  to  whom  the  applications  were  made,  were 
either  unwilling  to  prefer  a  demand  for  the  necessary  funds,  or  had  some  want 
of  confidence  in  the  juilgment  of  those  by  whom  the  requests  were  preferred. 

Now  the  period  at  which  the  application  was  made  may  have  been  deemed 
an  unseasonable  one,  as  for  example  when  the  country  is  involved  in  war; 
we  should,  however,  be  concerned  to  see  our  country  placed  by  any  events 
in  the  position  of  being  wholly  unable  to  comply  with  demands  of  this  kind ; 
but  for  any  want  of  confidence  we  think  that  a  remedy  might  be  devised, 
which  would  relieve  the  Government  from  the  performance  of  difficult  and 
invidious  duties,  and  give  satisfaction  to  the  cultivators  of  science  at  large. 

We  observe  thait  the  Board  of  Visitors  of  the  Greenwich  Observatory  has, 
in  the  proper  discharge  of  its  duties,  been  often  compelled  to  recommend 
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large  outlays  upon  that  establishment  and  matters  connected  with  astronomy ; 
and  we  believe  there  is  no  instance  on  record  of  the  measures  recommended 
being  rejected,  or  even  postponed,  whatever  might  be  the  condition  of  public 
affairs,  or  whatever  party  might  be  in  power.  We  believe  that  this  is  to  be 
accounted  for,  in  a  great  measure,  by  supposing  that  the  Board  of  Visitors 
and  the  Astronomer  Royal  possess  more  of  the  confidence  of  Government 
than  the  governing  bodies  of  societies  can  hope  to  acquire.  This  is  probably 
owing  to  the  permanent  nature  of  this  Board,  the  mode  in  which  its  members 
are  appointed,  and  the  Icind  of  quasi  connexion  with  the  Government  which 
its  particular  constitution  involves.  Again,  the  late  Board  of  Longitude, 
and  the  similar  institution  in  France,  afford  in  like  manner  illustrations  of 
the  superior  means  possessed  by  public  bodies  so  constituted  of  inspiring 
the  ruling  powers  with  confidence  in  their  recommendations,  and  so  causing 
their  opinions  to  be  respected  and  adopted. 

These  considerations  suggested  the  question.  Whether  some  Board  could 
not  be  organized,  somewhat  after  the  model  of  these  Boards,  but  with 
improvements,  which  should  distribute  Government  grants,  perform  for 
the  whole  domain  of  Science  the  functions  which  two  of  the  above-men- 
tioned Boards  still  discharge  for  Navigation  and  Astronomy,  and  more- 
over act  as  a  referee  and  arbitrator  in  matters  connected  with  science 
brought  under  its  cognizance  by  Government?  At  present,  in  Science,  as  in 
Art,  Government  has  no  responsible  adviser,  and  the  acceptance  or  rejection 
of  any  proposal  of  a  scientific  character,  or  of  one  for  the  proper  deter- 
mination of  which  some  knowledge  of  science  is  required,  depends  upon 
the  fiat  of  those  who  preside  over  the  several  public  departments  by  virtue  of 
qualifications,  high  it  may  be  for  the  general  purposes  of  the  State,  but 
wholly  inadequate  to  the  proper  solution  of  the  particular  questions  at  issue* 

If  such  a  Board  as  is  above  proposed  could  be  constituted,  which  should 
acquire  and  deserve  to  possess  the  confidence  of  the  Government  and  Par- 
liament, it  would  be  clearly  for  the  interests  of  the  nation  and  of  science 
that  it  should  exercise  the  above  functions.  What  kind  of  constitution, 
then,  must  be  given  to  the  new  Board,  in  order  that  it  may  fulfil  the  above 
requirements  ? 

We  will  begin  with  setting  out  the  opinions  of  those  who  have  done  us  the 
honour  to  favour  us  with  suggestions,  premising  that  the  late  Professor  Forbes, 
Colonel  Sabine,  Admiral  Smyth,  Sir  Philip  Egerton,  and  the  Astronomer 
Royal  have  all  expressed  themselves  in  favour  of  the  establishment  of  a  new 
Board  of  Science,  though,  as  might  be  expected,  there  is  some  difference  of 
opinion  as  to  its  functions  and  the  mode  in  which  it  ought  to  be  constituted. 

Professor  Forbes,  who  appears  to  have  refiected  much  and  well  on  the 
questions  raised  in  this  Report  '*',  says,  "  1  do  not  think  anything  like  an  Insti- 
tute desirable  .  .  .  but  I  think  that  some  Board,  having  at  once  authority 
and  knowledge,  should  be  constituted  for  the  regulation  and  disposition  of 
Government  grants  for  scientific  purposes,  such  as  the  assistance  and 
endowment  of  scientific  expeditions,  the  publication  of  their  results,  &c.; 
matters  at  present  disposed  of  by  capricious,  often  extravagant,  oftener  par- 
simonious, and  sometimes  pernicious  methods.  An  approximation  towards  a 
right  course  is  already  made  in  the  case  of  the  disposal  of  the  £1000  grant 
for  assisting  scientific  researches.  Now  I  would  work  all  Government  grants 
for  such  purposes  as  the  above  mentioned,  by  a  modification  of  that  scheme, 
viz.  through  an  unsalaried  committee,  constituted  much  as  the  Recommenda- 
tion Committee  is  at  present,  combined  with  an  endoioed  ttaffy  consisting  of  a 

*  It  is  a  great  soorce  of  regret  to  us,  that  he  was  not  spared  to  give  us  farther  advice  and 
issistaiioe  in  the  advocaoy  and  canTing  oat  of  reforms  which  he  had  so  much  at  heart 
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Mdaried  represeiitmii?e  (always  a  man  of  distinguished  eminence  and  autho* 
rity  in  his  line  of  research)  of  each  of  the  following  departments : 


Mathematics. 

Physiology. 

Astronomy. 

Zoology. 

Physics. 

Botany. 

Mechanics. 

Geology. 

Chemistry.'* 

Colonel  Sabine  considers  that  the  working  of  the  Board  of  Longitude, 
whilst  Dr.  Young  was  its  secretary,  affords  a  model  which,  with  a  few 
and  slight  modifications,  might  be  extremely  suitable  for  a  Board,  which 
should  be  constituted  with  a  more  extended  scientific  scope. 

Admiral  Smyth  writes,  **  Now  for  Science  a  real  boon  would  be  the  esta- 
blishment of  a  proper  Board  of  Longitude,  organized  on  clear  principles,  and 
armed  with  power  tantamount  to  its  responsibility.     This  great  step  gained, 

the  cultivators  of  science  would  necessarily  advance A  good  Board  of 

Longitude  is  meet  for  a  maritime  nation,  and  would,  de  facto,  form  its  great 
tynod  of  knowledge."  Again  he  writes,  he  does  not  mean  a  Board  consti- 
tuted as  the  former  one  so  called,  but  "  a  useful  institution  resembling  the 
French  Bureau  des  Longitudes,  a  Board  managed  by  unequivocally  qualified 
men,  both  in  talent  and  vocation,  with  regular  salaries,  who  are  personally 
responsible  for  theirpublic  proceedings,  whether  regarding  opinions,  rewards, 
or  publications.  This  Bureau  is  composed  of  G6omltres,  Astronomes, 
Anciens  Navigateurs,  Gdographes,  Artistes,  and  Adjoints ;  and  there  is  no 
doubt  but  that  the  model  may  be  improved." 

Sir  Philip  Egerton  describes  the  evils  which  result  to  Science  from  the 
want  of  system  In  entertaining  and  deciding  upon  projects,  and  carrying  out 
the  determinations  of  successive  Governments  in  reference  to  questions  of 
•cienee.  He  complains  that  applications  have  to  be  made  sometimes  to  one 
department,  sometimes  to  another ;  that  Governments  are  prone  to  give  ear, 
not  to  propositions  in  relation  solely  to  the  acquisition  and  furtherance  of 
pure  Science,  but  to  the  economic  application  of  scientific  principles  to  the 
improvement  of  arts  and  manufactures ;  a  most  essential  matter  indeed,  and 
properly  confided  to  the  Board  of  Trade,  but  which  ought  not  to  be  con- 
founded with  the  more  intellectual  process  of  scientific  research.  Sir  Philip 
thus  proceeds :  **  The  toil  and  labour  of  the  latter  are  too  apt  to  be  left  to 
the  unaided  exertions  of  the  scientific  drudge,  and  the  Government  steps  in 
and  reaps  the  benefit, — the  osprey  catches  the  fish,  but  the  sea*eagle  appro- 
priates \U  The  remedy  I  would  propose  for  this  state- of  things  is,  the  esta- 
blishment of  a  Board  of  Science,  to  which  all  questions  of  a  scientific  nature 
might  be  referred  by  the  Government  for  consideration.  The  constitution  of 
this  Board  might  be  easily  made  such  as  to  command  the  confidence  both  of 
the  Government  and  the  public ;  but  it  should  be  provided,  that  only  a 
portion  of  the  members  should  be  dependent  on  the  existence  of  the  ministry 
of  the  day.  Certain  funds  might  be  placed  yearly  at  the  absolute  disposition 
of  the  Board ;  but  all  recommendations  for  the  application  of  large  funds 
would  of  course  require  the  sanction  of  the  Government." 

The  Astronomer  Royal  considers  a  restriction  of  the  functions  of  the  Board 
desirable ;  he  thinks  that  it  should  initiate  proposals  and  urge  them  on  the 
Government ;  but  he  objects  to  its  acting  as  a  general  referee  and  arbitrator 
in  ail  matters  connected  with  Science. 

There  is  an  expression  in  the  letter  of  Professor  Forbes  which  appears  to 
us  to  describe,  with  great  propriety,  what  ought  to  be  the  characteristics  of 
the  fature  Board ;  he  says,  **  it  skouki  have  aianoeautkoriiy  and  knowledge;" 
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and  after  weighing  all  the  above  suggestions,  and  considering  the  constitu- 
tion of  other  Boards  established  for  carrying  out  nearly  similar  objects,  we 
think  that  the  new  Board  should  be  composed  of  a  certain  number  of  persons 
holding  high  official  situations  in  the  State,  more  or  less  connected  with 
science  and  education;  and  others  holding  scientific  offices  under  the 
Government ;  together  with  the  most  eminent  men  in  every  department  of 
science.  With  respect  to  the  official  class,  there  can  be  no  necessity  that 
they  should  be  as  numerous  as  in  the  late  Board  of  Longitude,  of  which 
about  fourteen  persons  answering  to  that  description  were  members. 
Lord  Rosse,  the  Astronomer  Royal,  and  Admiral  Smyth,  have  expressed 
opinions  unfavourable  to  the  admission  of  great  Officers  of  State  as  ex  officio 
members  of  the  proposed  Board.  Admiral  Smyth  is  even  opposed  to  ex 
officio  Members  altogether,  and  would  have  all  the  Members  of  the  Board 
elected.  In  these  views  of  the  Admiral  we  cannot  concur ;  but  the  expedi- 
ency of  admitting  the  great  Officers  at  all  admits  of  some  doubt.  We  are  un- 
willing to  believe  that  the  free  expression  of  opinion  on  the  part  of  the  other 
members  of  the  Board  would  be  controlled  by  the  presence  of  Ministers  of 
State  to  the  extent  apprehended  by  the  Astronomer  Royal ;  but  an  objection 
to  the  measure  alluded  to  by  Lord  Rosse,  viz.  that  these  Officers  must  of 
necessity,  in  the  great  majority  of  instances,  derive  their  information  on  the 
subjects  discussed  from  the  discussion  itself,  is  entitled  to  some  weight. 

Whatever  determination,  however,  may  be  adopted  in  reference  to  these 
matters,  we  are  anxious  that  a  principle  of  stability  and  permanence  should 
have  place  in  constituting  a  body  which  is  to  exercise  such  important 
functions.  A  certain  proportion  of  the  members  might  perhaps  hold  their 
offices  for  life,  as  is  now  the  case  in  the  Board  of  Visitors  at  Greenwich  ;  but 
some  provision  should  be  made  for  the  retirement  of  a  sufficient  number,  to 
ensure  the  ranks  being  recruited  occasionally  by  the  election  of  young  and 
rising  men  in  the  various  departments  of  science.  It  may  not  perhaps  be 
advisable  to  endanger  the  success  of  an  application  to  Government  for  the 
establishment  of  this  Board,  by  adopting  the  suggestions  of  those  who  desire 
that  salaries  should  be  given  to  several  of  its  members,  as  such.  We  may 
perhaps  trust  to  the  ultimate  adoption  of  some  of  our  other  recommendations, 
in  which  the  general  public  are  more  directly  interested,  for  providing  stimu- ^ 
lants  to  scienti6c  exertion,  without  seeking  for  them  here. 

It  will  be  necessary,  however,  that  a  Secretary,  with  a  salary,  should  be 
appointed  to  the  Board,  and  that  a  place  of  meeting  and  deposit  for  papers 
should  be  assigned. 

Professor  Phillips  suggests  that  the  proceedings  of  the  Board  should  be 
embodied  in  an  annual  report  to  Parliament,  which  should  be  widely  circu- 
lated ;  a  suggestion  in  which  we  entirely  coincide. 

It  will  probably  be  thought  right  that  the  functions  of  the  Board  should 
be  rather  strictly  defined  in  the  instrument  which  constitutes  it 

If  the  working  of  the  Board  be  satisfactory,  and  the  confidence  of 
Parliament  and  the  public  be  really  acquired,  it  is  hardly  taking  too  sanguine 
a  view  to  anticipate, — 1st,  that  there  will  be  greater  assistance  and  encourage- 
ment given  than  heretofore  to  Science,  and  scientific  researches,  and  the 
reduction  and  publication  of  such  researches,  in  cases  where  such  aid  is 
required ;  2ndly,  that  the  necessary  funds  will  be  more  directly  and  easily 
obtained ;  and,  Srdly,  that  the  influence  and  authority  of  such  a  body  of 
distinguished  men  will  ensure  the  adoption  of  all  suggestions  made  or  ap- 
proved by  them  for  the  benefit  of  Science,  check  improvident  and  reckless 
schemes,  promote  those  that  are  deserving  of  encouragement,  and  generally 
give  to  Science  its  due  weight  and  importance  in  the  councils  of  the  nation. 
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It  may  be  that  the  union  in  one  Board,  of  men  holding  high  executive 
offices  in  the  State,  and  others  who,  however  distinguished  in  their  own 
departments  of  knowledge,  have  in  the  course  of  their  pursuits  acquired 
habits  of  abstraction,  which  are  supposed  by  some  to  be  unfavourable  to  the 
development  of  administrative  capacity,  will  be  attended  with  beneficial 
results  to  the  working  of  the  Institution  in  question,  the  members  of  which 
will  learn  by  degrees  to  appreciate  all  that  is  valuable  in  the  characteristics 
of  each  of  the  sections  of  which  it  will  be  composed. 

We  think  that  the  new  Board  ought  not  to  consist  of  less  than  about 
thirty-five  members ;  and  if  it  be  objected  that  this  number  is  too  large  for 
business,  it  must  be  borne  in  mind,  that  most  of  the  work  will  be  done  by 
standing  sub-committees  for  the  various  departments  of  science,  organized 
somewhat  after  the  model  of  the  Sections  in  our  own  Association,  reporting 
to  the  general  body,  who  will  revise  their  proceedings.  It  would  be  hardly 
po0sible  to  include  all  those  who  have  a  claim  to  be  members,  and  whose 
counsel  and  assistance  it  is  most  desirable  to  secure,  if  any  attempt  were 
made  still  further  to  limit  the  numbers.  The  late  Board  of  Longitude,  though 
presiding  over  only  one  department  of  science,  contained  about  twenty-seven 
members. 

(t  18  proper  to  add,  that  Lord  Rosse  is  doubtful  as  to  the  expediency  of 
constituting  the  new  Board  of  Science,  on  the  ground,  principally,  that  the 
duties  here  assigned  to  it  might  equally  well  be  performed  by  the  Council  of 
the  Royal  Society,  enlarged  for  the  purpose ;  and  that  the  Society  would  be 
in  fact  so  far  superseded  by  the  new  body. 

We  cannot  concur  in  this  view.  It  cannot  fairly  be  contended  that  the 
Council  of  the  Royal  Society,  or  any  Committee  appointed  by  it,  confined 
as  they  must  necessarily  be  to  the  members  of  one  Society,  is  likely  to 
contain  at  any  time  within  it  such  a  union  and  variety  of  talent  as  would  be 
concentrated  in  the  new  Board,  if  properly  constituted.  We  believe,  more- 
over, that  eminent  members  of  that  Society  do  not  entertain  the  apprehen- 
sions of  their  late  President. 

The  Government  again  are  never  likely,  as  has  been  before  fully  explained, 
to  extend  as  much  of  their  confidence  to  any  one  Society,  however  eminent, 
as  to  the  proposed  Board. 

In  conclusion,  it  appears  that  though  your  Committee  have  endeavoured  to 
elicit  opinions  from  members  of  their  own  body,  and  from  many  eminent 
cultivators  of  science,  they  have  the  gratification  of  discovering  that  none 
of  the  suggestions  offered,  or  changes  proposed,  are  of  such  a  nature  as  to 
impose  any  seriourdifficulty  on  Government,  Parliament,  or  the  Universities, 
were  they  at  once  to  concede  all  that  is  asked. 

Such  of  the  above  suggestions  as  we  think  deserving  of  the  serious  and 
earnest  attention  of  Government,  Parliament,  and  the  Universities,  and 
which  we  may  term  our  desiderata,  may  be  summed  up  in  the  following 
propositions : — 

Ist.  That  reforms  shall  take  place  gradually  in  the  system  of  any  of  our 
Universities  which  do  not  at  present  exact  a  certain  proficiency  in  physical 
science  as  a  condition  preliminary  to  obtaining  a  degree. 

2ndly.  That  the  number  of  Professors  of  Physical  Science  at  the  Univer- 
sities shall  be  increased,  where  necessary ;  but  that  at  all  events,  by  a  redis- 
tribution of  subjects,  or  other  arrangements,  provision  should  be  made  for 
effectually  teaching  all  the  various  branches  of  physical  science. 

Srdly.  That  Professors  and  Local  Teachers  shall  be  appointed  to  give 
lectures  on  Science  in  the  chief  provincial  towns,  for  whose  use  philoso* 
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phical  apparatus  shall  be  provided ;  and  that  arraogemeDts  shall  be  made  for 
testing  by  examination  the  proficiency  of  those  who  attend  such  lectures* 

4thly.  That  the  formation  of  Museums  and  Public  Libraries  in  such  tuwps, 
open  to  all  classes,  shall  be  encouraged  and  assisted  in  like  manner  as  aid  i$ 
DOW  given  to  instruction  in  the  principles  of  art ;  that  all  imposts  shall  by 
degrees  be  abolished  that  impede  the  diffusion  of  scientific  knowledge;  and 
such  donations  of  national  publications  be  made  as  above  mentioned. 

5thly.  That  more  encouragement  shall  be  given,  by  fellowships,  increased 
salaries  to  Professors  and  other  rewards,  to  the  study  of  Physical  Science* 

6thly.  That  an  alteration  shall  be  made  in  the  present  system  of  bestowing 
pensions ;  some  annuities  in  the  nature  of  good-service  pensions  be  granted ; 
and  additional  aid  be  given  to  the  prosecution,  reduction,  and  publication  of 
scientific  researches. 

7thly.  That  an  appropriate  building,  in  some  central  situation  in  LondoOi 
shall  be  provided  at  the  cost  of  the  nation,  in  which  the  principal  Scientific 
Societies  may  be  located  together. 

8thly.  That  scientific  offices  shall  be  placed  more  nearly  on  a  level,  in  respect 
to  salary,  with  such  other  civil  appointments  as  are  an  object  of  ambition 
to  highly  educated  men ;  that  the  officers  themselves  shall  be  emanci- 
pated from  all  such  interference  as  is  calculated  to  obstruct  the  zealous  per- 
formance of  their  duties ;  and  that  new  scientific  offices  shall  be  created  in 
some  cases  in  which  they  are  required. 

9thly.  That  facilities  shall  be  given  for  transmitting  and  receiving  acien* 
tific  publications  to  and  from  our  colonies  and  foreign  parts. 

lOthly,  and  lastly.  That  a  Board  of  Science  shall  be  constituted,  composed 

Eartly  of  persons  holding  offices  under  the  Crown,  and  partly  of  men  of  the 
ighest  eminence  in  science,  which  shall  have  the  control  and  expenditure 
of  the  greater  part  at  least  of  the  public  funds  given  for  its  advancement 
and  encouragement,  shall  originate  applications  for  pecuniary  or  other  aid 
to  science,  and  generally  perform  such  functions  as  are  above  described^ 
together  with  such  others  as  Government  or  Parliament  may  think  fit  to 
impose  upon  it 

It  will  be  observed,  that  the  majority  of  the  above  desiderata  ma  be 
described  rather  as  suggestions  on  behalf  of  national  education  than  a3 
privileges  to  be  conferred  on  Science.  Three  of  the  propositions,  however, 
the  6th,  7th,  and  8th,  involve  the  establishment  of  privileges  and  rewards 
not  now  enjoyed  by  those  who  make  science  either  their  profession  or  pur- 
suit. Still  it  must  be  borne  in  mind,  that  the  encouragement  thereby 
afforded  to  the  cultivation  of  science,  and  not  the  boon  to  the  individualy  is 
the  principal  object  in  view. 

The  10th  proposition,  the  establishment  of  the  Board,  is  not  advocated  as 
a  means  of  increasing  privileges  and  emoluments,  but  as  the  best  mode  of 
accomplishing  an  iniportant  national  object. 

Of  the  value  of  Science  no  one  surely  can  doubt  who  has  received  any 
mental  training  worthy  of  the  name  of  education ;  and,  notwithstanding' anj 
0eeming  indifference  to  an  object  of  such  vital  importance,  we  believe  that 
a  feeling  does  pervade  the  community  at  large,  that  our  country's  welfare 
and  even  safety  depend  upon  its  due  encouragement  and  fostering ;  and  thia 
is  evidenced  by  the  readiness  with  which  the  House  of  Commons  accedes 
to  demands,  when  made  on  iU  behalf.  Owing,  however,  to  the  system  which 
prevails  in  this  country,  of  each  successive  Government  striving  to  outvie 
its  predecessors  in  popularity  by  the  reduction  of  public  burdens,  there  is  a 
temptation  sometimes  to  withhold  grants  which  may  swell  the  total  outlay  of 
departments  in  which  reductions  are  contemplated.    This  it  is  more  par- 
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ticulariy  which»  in  our  opinion,  renders  the  creation  of  the  new  Board,  or 
•ome  analogous  measure,  necessary. 

Whatever  may  be  the  result  of  this  appeal,  or  of  any  other  measures 
which  we  may  adopt  in  the  discharge  of  our  duty  of  watching  over  the 
interests  of  Science,  we  will  never  cease  our  endeavours  to  diffuse  a  sense 
of  what  is  due  to  Science,  and  to  those  who  make  great  personal  sacrifices 
for  the  sake  of  a  pursuit  on  which  the  happiness  and  welfare  of  mankind  so 
materially  depend. 

14  July,  1855.  Wrottesley,  Chairman. 


Recommendations   adopted  by  the  General   Committee  at  the 
Glasgow  Meeting  in  September  1855. 

n¥heB  Committees  are  appointed,  the  Member  fint  named  is  regarded  as  the  Secietarj  of 
the  Committee,  except  there  be  a  specific  nominatioo.] 

Involving  Grants  of  Money. 

That  the  sum  of  £500  be  placed  at  the  disposal  of  the  Council  for  main- 
taining the  Establishment  and  providing  for  the  continuance  of  Special  Ex- 
periments at  Kew. 

That  Professor  Anderson,  F.R.S.,  be  requested  to  report  on  the  compounds 
of  Platinum  and  the  allied  metals  with  Ammonia ;  and  that  the  sum  of  410 
be  placed  at  his  disposal  for  the  purpose. 

That  Professor  Hodges  be  requested  to  continue  the  inquiries  necessary  to 
complete  the  report  on  Flax  Fibre;  and  that  the  £20  formerly  voted  to  him 
be  placed  at  his  disposal  for  the  purpose. 

That  a  Committee,  consisting  of  Professor  Bunsen  of  Heidelberg,  and  Dr. 
H.  £.  Roscoe  of  London,  be  requested  to  continue  their  researches  on  the 
Laws  of  the  Chemical  Action  of  Light ;  and  that  the  sum  of  £20  be  placed 
at  their  disposal  for  the  purpose. 

That  Mr.  Mallet  be  requested  to  complete  his  experiments  on  Earthquake 
Waves  ;  and  that  £40  be  placed  at  his  disposal  for  the  purpose. 

That  Professors  Phillips  and  Ramsay  be  requested  to  construct  a  vertical 
column  of  British  Strata ;  and  that  the  sum  of  £15  be  placed  at  their  disposal 
for  the  purpose. 

That  a  Committee,  consisting  of  Mr.  Patterson,  Mr.  Hyndman  and  others, 
be  requested  to  continue  their  Dredging  Researches  in  the  neighbourhood  of 
Belfast ;  and  that  the  sum  of  £10  be  placed  at  their  disposal  for  the  purpose. 

That  the  sum  of  £10  be  placed  at  the  disposal  of  the  Council  for  the  pur- 
pose of  procuring  a  report  on  British  Annehda. 

That  a  Committee,  consisting  of  Dr.  Lankester,  Professor  Owen,  Dr.  Dickie, 
and  Dr.  Laycock,  be  requested  to  draw  up  Tables  for  the  Registration  of 
Periodic  Phaenomena ;  and  that  the  sum  of  ^10  be  placed  at  their  disposal 
for  the  purpose. 

That  a  Conmiittee,  consisting  of  the  Rev.  C.  P.  Miles,  M.D.,  Professor  Bal- 
four, Dr.  Greville,  and  Mr.  Eyton,  be  requested  to  report  on  the  Dredging  of 
the  Weet  Coast  of  Scotland ;  and  that  the  sum  of  ^10  be  placed  at  their 
disposal  for  the  purpose. 

That  Mr.  R.  Patterson,  of  Belfast,  be  requested  to  furnish  Dredging  Forms 
to  the  different  Dredging  Committees;  and  that  the  sum  of  j610  be  placed 
at  bis  disposal  for  the  purpose. 
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That  a  Committee,  consisting  of  Mr.  T.  C.  Archer  and  Dr.  Dickioson,  be 
requested  to  draw  up  in  a  tabular  form  the  Statistics  of  the  Vegetable,  Ani- 
mal, and  Mineral  products  imported  into  Liverpool ;  and  that  the  sum  of  ^10 
be  placed  at  their  disposal  for  the  purpose. 

That  a  Committee,  consisting  of  Mr.  William  Keddie  and  Mr.  Michael 
Connal,  be  requested  to  draw  up  in  a  tabular  form  the  Statistics  of  the  Vege- 
table, Animal,  and  Mineral  products  imported  into  Glasgow ;  and  that  the 
sum  of  ^10  be  placed  at  their  disposal  for  the  purpose. 

That  a  Committee,  consisting  of  Sir  William  .Tardine,  Bart^  Dr.  Fleming, 
and  Mr.  Edmund  Ashworth,  be  requested  to  report  on  the  progress  of  experi- 
ments on  the  Propagation  of  Salmon ;  and  that  the  sum  of  ^10  be  placed  at 
their  disposal  for  the  purpose. 

That  a  Committee,  consisting  of  Professor  Henslow  and  others,  be  requested 
to  print  250  copies  of  their  Report  on  the  Typical  Forms  for  Museums,  for 
distribution;  and  that  the  sum  of  ^10  be  placed  at  their  disposal  for  the 
purpose. 

That  Dr.  Daubeny  and  a  Committee  be  requested  to  continue  their  atten- 
tion to  the  Vitality  of  Seeds  ;  with  ^10  at  their  disposal  for  the  purpose. 

That  Mr.  William  Fairbairn,  C.E.,  be  requested  to  continue  his  Report 
on  the  Strength  of  Iron  Plates ;  and  that  a  further  grant  of  ^10  be  placed  at 
bis  disposal  for  the  purpose. 

That  Mr.  James  Thomson,  C.E.,  be  requested  to  report  on  the  Measure- 
ment of  Water  by  Weir  Boards ;  and  that  the  sum  of  ^10  be  placed  at  his 
disposal  for  the  purpose. 

That  a  Committee,  consisting  of  Mr.  Andrew  Henderson,  Major-General 
Chesney,  Captain  Sir  Edward  Belcher,  Mr.  James  R.  Napier,  Mr.  James 
Thomson,  C.E ,  Mr.  William  Ramsay,  C.E.,  Mr.  Primrose,  and  Sir  William 
Jardine,  Bart,  be  requested  to  continue  the  investigation  as  to  the  statistics 
and  condition  of  Life-Boats  and  Fishing-Boats;  as  to  the  principles  on  which 
such  boats  should  be  constructed ;  the  essential  conditions  of  their  successful 
use ;  and  the  means  of  establishing  them  round  the  coasts :  and  that  the  sum 
of  £5  be  placed  at  their  disposal  for  the  purpose. 

Involving  Applications  to  Government  or  Public  InstitiUions. 

That  a  Committee  be  appointed,  consisting  of  Mr.  William  Fairbairn,  His 
Grace  the  Duke  of  Argyll,  Captain  Sir  Edward  Belcher,  The  Rev.  Dr. 
Robinson,  The  Rev.  Dr.  Scoresby,  Mr.  Joseph  Whitworth,  Mr.  James  Beau- 
mont Neilson,  Mr.  James  Nasmyth,  and  Mr.  W.  J.  Macquorn  Rankine,  to 
institute  an  inquiry  into  the  best  means  of  ascertaining  those  properties  of 
Metals,  and  effects  of  different  modes  of  treating  them,  which  are  of  import- 
ance to  the  durability  and  efficiency  of  Artillery ;  and  that  the  said  Committee 
be  empowered  to  communicate  in  the  name  of  the  Association  with,  and  to 
request  the  assistance  of.  Her  Majesty's  Government. 

That  the  Earl  of  Harrowby,  His  Grace  the  Duke  of  Argyll,  Sir  David 
Brewster,  Colonel  Sabine,  Mr.  Thomas  Graham,  Master  of  the  Mint,  Mr. 
William  Fairbairn,  and  Mr.  Thomas  Webster,  be  a  Committee  for  taking 
such  steps  as  may  be  necessary  to  render  the  Patent  system  of  this  country, 
and  the  funds  derived  from  inventors,  more  efficient  and  available  for  the 
reward  of  meritorious  inventors,  and  the  advancement  of  practical  science. 

That  the  thanks  of  the  Association  be  presented  to  the  Liverpool  Compass 
Committee  for  their  first  report;  that  they  be  requested  to  continue  re- 
searches so  important,  not  only  to  the  commercial  interests  of  the  nation, 
but  to  the  progress  of  magnetic  science ;  and  that  the  Conunittee  be  recom- 
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mended  to  pat  themselves  in  commanication  with  Her  Majesty's  Governmenff 
for  the  purpose  of  obtaining  funds  adequate  to  the  effectual  prosecution  of 
the  inquiry,  in  which  application  the  British  Association  will  gladly  concur. 

Report  of  the  Parliamentary  Committee. 

1.  That  the  thanks  of  the  British  Association  be  tendered  to  Lord  Wrot- 
tesley  and  the  Members  of  the  Parliamentary  Committee,  for  the  vigilance  and 
prudence  with  which  they  watch  over  the  interests  of  Science  in  the  Legis- 
kture. 

2.  That  the  Report  of  their  proceedings  since  the  last  meeting  more 
especially  calls  for  the  attentive  consideration  of  the  Association,  as  containing 
comprehensive  views  on  the  encouragement  which  jScience  requires  of  the 
Legislature,  and  suggestions  of  definite  measures  for  augmenting  the  useful- 
ness and  amending  the  position  of  its  cultivators  and  teachers. 

3.  That  the  British  Association  offer  to  the  Parliamentary  Committee  its 
congratulations  on  the  progress  already  made  in  this  difficult  and  important 
question,  and  express  its  confident  expectation  that  their  labours  will  be  ulti- 
mately rewarded  by  a  satisfactory  result. 

4'.  That  the  British  Association  regard  as  a  matter  of  immediate  importance 
to  the  general  interests  of  science,  the  seventh  recommendation  of  the  Par- 
liamentary Committee,  viz.  That  an  appropriate  building  in  the  metropolis 
should  be  provided  by  the  State,  wherein  the  Scientific  Societies  may  be  placed 
in  juxtaposition ;  and  request  the  President  to  express  respectfully  to  Her 
Majesty's  Government  their  anxious  hope  that  this  recommendation  may 
receive  its  early  and  favourable  consideration. 

That  R.  Stephenson,  Esq.,  M.P.,  be  elected  in  the  Parliamentary  Committee^ 
instead  of  Sir  R.  H.  Inglis,  Bart.,  deceased. 

That  the  British  Association  express  their  satisfaction  at  the  establishment 
of  the  Meteorological  Association  in  Scotland,  and  their  willingness  to  afford 
them  the  assistance  which  can  be  yielded  by  the  establishment  at  Kew. 

That  a  letter  to  this  effect  be  addressed  to  the  Meteorological  Association 
of  Scotland  by  the  General  Secretary. 

Reports  and  Researches. 

That  Mr.  A.  Cayley  be  requested  to  draw  up  a  Report  on  the  recent  pro- 
gress of  Theoretical  Dynamics  for  the  next  meeting  of  the  British  Association. 

That  Professor  Phillips  be  requested  to  prepare  a  Report  on  Cleavage  and 
Foliation  in  rocks  ;  and  on  the  theoretical  explanations  which  have  been  pro- 
posed of  these  phsenomena. 

That  a  Committee,  consisting  of  Professor  Bennett,  M.D.,  Professor  Piazzi 
Smyth,  and  Professor  George  Wilson,  be  requested  to  report  on  the  employment 
of  M.  Duboscq's  Electric  Lamps  and  Microscopic  Apparatus  for  anatomical, 
physiological  and  other  scientific  purposes ;  and  that  they  be  recommended 
to  make  application  to  the  Royal  Society  for  assistance  in  procuring  the  nc" 
cessary  apparatus. 

That  Mr.  J.  F.  Bateman,  C.E.,  be  requested  to  complete,  in  an  engineering 
point  of  view,  his  Report  on  the  supplying  of  Water  to  Towns. 

That  Mr.  John  Scott  Russell  be  requested  to  proceed  with  his  Report  on 
Naval  Architecture. 

That  Mr.  William  Fairbairn,  C.E.,  be  requested  to  continue  his  Report 
on  Boiler  Explosions. 

That  a  Committee,  consisting  of  Professor  Smyth,  the  Rev.  Dr.  Robinson, 
Captain  Sir  Edward  Bdcher,  Sir  T.  M.  Brisbane,  Professor  Nichol,  and  Mr, 
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James  Thomson,  be  requested  to  prepare  a  Report  to  the  Council  on  the  ad- 
vantages of  the  telegraphic  communication  of  Time-signals,  and  on  the  best 
method  of  accomplishing  it. 

That  a  Committee,  consisting  of  Mr.  W.  Fairbairn,  Dr.  Neil  Arnott,  Mr. 
Henry  Houldsworth,  Mr.  J.  B.  Neilson,  Mr.  C.  T;  Dunlop,  Mr.  James  Robert 
Napier,  Mr.  James  Aitken,  Mr.  Thomas  Webster,  Mr.  W.  J.  M.  Rankine, 
and  Dr.  John  Taylor,  be  requested  to  prepare  a  Report  on  the  subject  of 
the  Prevention  of  Smoke. 

That  a  Committee,  consisting  of  Mr.  Andrew  Henderson,  Mr.  J.  R. 
Napier,  Mr.  John  Wood,  Mr.  John  Scott  Russell,  Mr.  Allan  Gilman,  Mr. 
Charles  Atherton,  C.E.,  and  Mr.  James  Peake,  be  appointed  to  consider 
the  question  of  the  Measurement  of  Ships  for  Tonnage. 

A  communication  from  Professor  Henry,  of  Washington,  having  been  read, 
containing  a  proposal  for  the  publication  of  a  Catalogue  of  Philosophical 
Memoirs  scattered  throughout  the  Transactions  of  Societies  in  Europe  and 
America,  with  the  offer  of  co-operation  on  the  part  of  the  Smithsonian  Insti- 
tution, to  the  extent  of  preparing  and  publishing,  in.  accordance  with  the 
general  plan  which  might  be  adopted  by  the  British  Association,  a  Catalogue 
of  all  the  American  Memoirs  on  Physical  Science, — 

The  Committee  approve  of  the  suggestion,  and  recommend — 

That  Mr.  fcayley,  Mr.  Grant,  and  Professor  Stokes,  be  appointed 
a  Committee  to  consider  the  best  system  of  arrangement,  and  to  report 
thereon  to  the  Council. 

That  the  Rev.  Dr.  Whewell,  the  Dean  of  Ely,  the  Astronomer  Royal,  Sir  J. 
F.  W.  Herschel,  Colonel  Sabine,  Colonel  Sykes,  Mr.  Gassiot,  Professor  Miller, 
and  Mr.  Hopkins,  be  appointed  a  Committee  for  considering  the  propriety  of 
^peating  the  Balloon  Experiments  of  1852  ;  and  of  applying  to  the  Royal 
Society  for  the  grant  of  the  necessary  funds ;  and  that  the  Rev.  Dr.  Whewell 
be  the  Convener. 

Having  received  from  the  Committee  of  Section  A,  a  communication  re- 
specting the  importance  of  having  observations  on  the  Sun's  Atmosphere  made 
at  a  considerable  elevation  above  the  sea,  the  General  Committee  resolved, — 
That  a  Committee,  consisting  of  Mr.  Piazsd  Smyth,  Astronomer 
Royal  for  Scotland,  Professor  Nichol,  Mr.  G.  B.  Airy,  Astronomer 
Royal,  Dr.  Robinson,  and  Mr.  W.  Lassell,  be  appointed  to  consider 
of  this  proposition,  and  investigate  the  best  means  of  accomplishing 
the  object,  and  that  they  report  to  the  next  meeting  of  the  Asso- 
ciation. 

That  a  Committee,  consisting  of  Mr.  James  Thompson,  C.E^  and  Mr. 
William  Fairbairn,  C.E.,  be  requested  to  continue  their  investigations  on  the 
Friction  of  Discs  in  Water,  and  on  Centrifugal  Pumps. 

That  the  Committee  appointed  last  year,  (viz.  The  Earl  of  Harrowby, 
Admiral  Beechey,  Mr.  J.  B.  Yates,  Mr.  J.  Boult,  Sir  R.  I.  Murchison,  and 
Mr.  Rennie,)  to  report  upon  the  condition  of  the  River  Mersey,  be  reap- 
pointed, with  the  addition  of  Sir  Philip  Egerton,  Bart,  M.P.,  and  Captain 
Henderson,  and  requested  to  continue  the  inquiry. 

Communications  to  be  printed  among  the  Reports. 

That  the  Communication  by  Mr.  W.  Whitehouse,  on  the  rate  of  Electro- 
telegraphic  Conduction,  be  printed  entire  in  the  next  volume  of  Transactions. 

That  the  Communication  by  Mr.  J.  Dobson,  B.A.,  on  the  relation  be- 
tween Rotating  Storms  and  Explosions  in  Collieries,  be  printed  entire  in  the 
Dext  volume  of  Transactions. 
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STNOPSIA  Of  MONBT  GRANTS.  Ixvii 

R.  M.  M  lines,  Esq.,  M.P.,  D.C.L.,  gave  notice  of  a  motion  to  be  proposed 
to  the  General  Committee  at  the  Meeting  of  the  Association  in  18.56,  as  fol- 
lows : — That  the  Section  of  the  Association  now  named  the  Section  of  Sta- 
tistiosy  be  named  the  <<  Section  of  Economic  Science  and  Statistics.*' 


Bynop9is  qf  Grants  of  Money  appropriated  to  Scientific  Objects  by  the 
General  Committee  at  the  Glasgow  MeeHry  in  8q>t.  1855,  with  the 
name  of  the  Member,  who  alone,  or  as  the  First  qf  a  Committee,  is 
entitled  to  draw  for  the  Money. 

Kno  Observatory . 

JP       S»     m» 

At  the  disposal  of  the  Council  for  defraying  expenses    500    0    O 

Chemistry. 

Anderson,  Prof. — Compounds  of  Platinum  and  other  metals 

with  Ammonia    10  0  0 

HoDGSs,  Prof. — Preparation  of  Flax 20  0  0 

BuKSEN,  Prof.— Chemical  Action  of  Light SO  0  0 

Geoloffy. 

Mallet,  R.*^Earthquake  Wave  Experiments  40    0    0 

Philups,  Prof.— Section  of  Britbh  Strata 15    0    0 

Zoology  and  Botany. 

Patterson,  R.— Dredging  near  Belfast 10  0  0 

The  Council.^Briti8h  Annelida  10  0  0 

liAKKxsTER,  Dr. — Periodical  Phaenomena 10  0  0 

Miles,  Rev.  C.  P.— Dredging  on  the  West  Coast  of  Scotland.  10  0  0 

Patterson,  R. — Dredging  Forms 10  0  0 

Archer,  T.  C«-»Natur^  products  imported  into  Liverpool  . .  10  0  0 

Keddie,  W. — Natural  Products  imported  into  Glasgow 10  0  0 

Jardine,  Sir  W.— Propagation  of  Salmon 10  0  0 

Hemslow,  P^f.— Typical  Forms  for  Museums 10  0  0 

Daubeny,  Dr.— Vitality  of  Seeds 10  0  0 

Meohanies. 

Fairbairn,  W.— Strength  of  Iron  Plates    10    0    0 

Thomson,  James.— Measurement  of  Water  by  Weir-boards  . .       10    0    0 
HENDgRsON,  Andrew. — ^Life-Boats 5    0    0 

Grants....  i6780    0    0 


s2 
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REPORT — 1855. 


1834. 


Tide  Ditcussiona  20  0  0 

1835. 

Tide  Discassions   02  0  0 

British  Fossil  Ichthyology    105  0  0 

£167  0  0 


General  StatemetU  of  Sums  which  Juive  been  paid  on  Account  of  Grants  far 
Scientific  Purposes. 

£  s.  d. 

Meteorology  and    Subterranean 

Temperature 21  11  0 

Vitrification  Experiments ^...      9  4  7 

Cast  Iron  Experiments 100  0  0 

Railway  Constants    28  7  2 

Land  and  Sea  Level 274  I  4 

Steam-vessels'  Engines 100  0  0 

Stars  in  Histoire  Celeste  331  18  6 

Stars  in  Lacaille    11  0  0 

Stars  in  ILA.S.  Catalogue 6  16  6 

Animal  Secretions 10  10  0 

Steam-engines  in  Cornwall  50  0  0 

Atmospheric  Air   16  1  0 

Cast  and  Wrought  Iron 40  0  0 

Heat  on  Organic  Bodies   3  0  0 

Gases  on  Solar  Spectrum 22  0  0 

Hourly  Meteorological  Observa* 

tions,  Inverness  and  Kingussie    49  7  8 

Fossil  Reptiles  118  2  9 

Mining  Statistics  50  0  0 


1836. 

Tide  Discussions  163  0 

British  Fossil  Ichthyology    105  0 

Thermometric  Observations,  &c.  50  0 
Experiments  on  long- continued 

Heat  17  1 

Rain  Gauges 9  13 

Refraction  ExperimenU   15  0 

Lunar  Nutation 60  0 

Thermometers  15  6 


£434     14 


1837. 

Tide  Discussions  284  1 

Chemical  Constanta  24  13 

Lunar  Nutation 70  0 

Observations  on  Waves 100  12 

Tides  at  Bristol 150  0 

Meteorology  and    Subterranean 

Temperature 89  5 

Vitrification  Experiments 150  0 

Heart  Experiments  8  4 

Barometric  Observations  30  0 

Barometers 11  18 


£918   14 


1838. 

Tide  Discussions    29  0  0 

British  Fossil  Fishes     100  0  0 

Meteorological  Observations  and 

Anemometer  (construction)  ...  100  0  0 

Cast  Iron  ^Strength  of)     60  0  0 

Animal  and  Vegetable  Substances 

(Preservation  of) 19  1  10 

Railway  Constanta    41  12  10 

Bristol  Tides 50  0  0 

Growth  of  Planta  75  0  0 

Mud  in  Rivers  3  6  6 

Education  Committee 50  0  0 

Heart  Experimenta  5  3  0 

Land  and  Sea  Level 267  8  7 

Subterranean  Temperature  8  6  0 

Steam-vessels 100  0  0 

Meteorological  Committee    31  9  5 

Thermometers  16  4  0 


£956   12     2 


1839. 


Fossil  Ichthyology 110     0  0 

Meteorological    Observations    at 

Plymouth  63  10  0 

Mechanism  of  Waves    144     2  0 

Bristol  Tides 35  18  6 


£1595  11     0 


1840. 

Bristol  Tides 100  0  0 

Subterranean  Temperature  13  13  6 

Heart  Experimenta  18  19  0 

Lungs  Experiments 8  13  0 

Tide  Discussions    50  0  0 

Land  and  Sea  Level 6  11  1 

Stars  rnistoire  Celeste)    242  10  0 

Stars  (Lacaille) 4  15  0 

Stars  (Catalogue) 264  0  0 

Atmospheric  Air    15  15  0 

Water  on  Iron  10  0  0 

Heat  on  Organic  Bodies   7  0  0 

Meteorological  Observations 52  17  6 

Foreign  Scientific  Memoirs 112  1  6 

Working  Population 100  0  0 

School  Statistics 50  0  0 

Forms  of  Vessels  184  7  0 

Chemical  and  Electrical  Phseno- 

mena 40  0  0 

Meteorological   Observations    at 

Plymouth  80  0  0 

Magnetical  Observations  185  13  9 

£1546  16  4 

1841. 

Observations  on  Waves 30  0  0 

Meteorology  and    Subterranean 

Temperature 8  8  0 

Actinometers 10  0  0 

Earthquake  Shocks  17  7  0 

Acrid  Poisons 6  0  0 

Veins  and  Absorbents  3  0  0 

Mud  in  Rivers  5  0  0 

Marine  Zoology 15  12  8 

Skeleton  Maps  20  0  0 

Mountain  Barometers   6  18  6 

Stan  (Histoire  Colette) 185  0  0 
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GENERAL.  STATEMENT, 


Ixix 


£  t.  d, 

Stm  (Ltcaille) 79  5  0 

Stan  (Noroeticlature  of)    17  19  6 

Sun  (Catalogue  of) 40  0  0 

Water  on  Iron   50  0  0 

Meteorological    Obsemtions    at 

Invemets    20  0  0 

Meteorological  ObserTations  (re- 
duction of )    25  0  0 

Foisil  Reptiles  50  0  0 

Foreign  Memoirs  62  0  0 

Railway  Sections  38  1  6 

Forms  of  VesscU    193  12  0 

Meteorological    Observations    at 

Plxmouth  55  0  0 

Magnetical  Obserrations  61  18  8 

Fisbet  of  the  Old  Red  Sandstone  100  0  0 

Tides  at  Leiih 50  0  0 

Aoemometer  at  Edinburgh  69  1  10 

Tabulating  Obserrations   9  6  3 

Races  of  Men     5  0  0 

Radiate  Animals    2  0  0 

£1235  10  11 

1842. 

Dynamometric  Instruments 113  11  2 

Anoplnra  Britannia 52  12  0 

Tides  at  Bristol 59  8  0 

Gases  on  Light SOU  7 

Chronometers    26  17  6 

Marine  Zoology 1  5  0 

British  Fossil  Mammalia  100  0  0 

Statistics  of  Education  20  0  0 

Marine  Stearo-vessels'  Engines...     28  0  0 

Stan  (Hbtoire  Celeste) 59  0  0 

Stan  (Brit.  Assoc.  Cat.  of ;  110  0  0 

Railway  Sections   161  10  0 

British  Beleronites 50  0  0 

Fossil  Reptiles    (publication    of 

Report) 210  0  0 

Forms  of  Vessels   180  0  0 

Galranic  Experiments  on  Rocks      5  8  6 
Meteorological    Experiments    at 

Plymouth  68  0  0 

Constant  Indicator  and  Dynamo- 
metric  Instruments   90  0  0 

Force  of  Wind  10  0  0 

Light  on  Growth  of  Seeds    8  0  0 

Vital  SutisHcs  50  0  0 

VegetatiTe  Power  of  Seeds  8  1  11 

Qoestions  on  Human  Race  7  9  0 

X1449  17  8 


1843. 
ReTision  of  the  Nomenclature  of 

Stan 2     0    0 

Reduction  of  Stan,  British  Asso- 

ciation  Catalogue  25     0     0 

Anomalous  Tides,  Frith  of  Forth  120     0     0 
flouriy  Meteorological  Observa- 

tions at  Kingussie  and  Inyemess     77  12     8 
Meteorological    Observations    at 

Plymouth  55     0     0 

Wbcwell's  Meteorological   Ane« 

mometer  at  Plymouth  10    0    0 


£ 
Meteorological  Observations,  Os- 
ier's Anemometer  at  Plymouth     20 
Reduction  of  Meteorological  Ob- 
servations      SO 

Meteorological   Instruments  and 

Gratuities  39 

Constroction  of  Anemometer  at 

Inverness  56 

Magnetic  Co-operation 10 

Meteorological  Recorder  for  Kew 

Observatory   50 

Action  of  Gases  on  Light 18 

Establishment  at  Kew  Observa- 
tory, Wages,  Repairs,  Fumi* 

ture  and  Sundries 133 

Experiments  by  Captive  Balloons  81 
Oxidation  of  the  Kails  of  Railways  20 
Publication  of  Report  on  Fossil 

Reptiles 40 

Coloured   Drawings  of  Railway 

Sections 147 

Registration       of      Earthquake 

Shocks   30 

Report  on  Zoological  Nomencla- 
ture         10 

Uncovering    Lower   Red    Sand* 

stone  near  Manchester 4 

Vegetative  Power  of  Seeds    5 

Marine  TesUcea  (Habits  of)    ...     10 

Marine  Zoology 10 

Marine  Zoology 2 

Preparation  of  Report  on  British 

Fossil  Mammalia  100 

Physiological  Operations  of  Me- 
dicinal Agents    20 

Vital  Stotistics  36 

Additional  Experiments  on  the 

Forms  of  Vessels  70 

Additional  Experiments  on  the 

Forms  of  Vessels  100 

Reduction  of  Experiments  on  the 

Forms  of  Vessels   100 

Morin's  Instrument  and  Constant 

Indicator    69 

Experiments  on  the  Strength  of 

Materials    ».     60 

X1565 


s. 

d. 

0 

0 

0 

0 

6 

0 

12 

8 

8 

10 

0 
16 

0 

1 

4 
8 
0 

7 
0 
0 

0 

0 

18 

3 

0 

0 

0 

0 

4 
3 
0 
0 
14 

6 
8 
0 
0 
11 

0 

0 

0 
5 

0 
8 

0 

0 

0 

0 

0 

0 

14 

10 

0 

0 

10     2 


1844. 

Meteorological    Observations    at 

Kingussie  and  Inverness  12     0 

Completing  Observations  at  Ply- 
mouth         35     0 

Magnetic  and  Meteorological  Co- 
operation         25     8 

Publication  of  the  British  Asso- 
ciation Catalogue  of  SUn 35     0 

Observations  on    Tides  on    the 

East  coast  of  Scotland 100     0 

Revision  of  the  Nomenclature  of 
Stan  1842       2     9 

Maintaining  the  Esteblishment  in 
Kew  Observatory     117  17 

Instruments  for  Kew  Observatory    56    7 
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RBPORT — 1855* 


£    «.   d. 

Influence  of  Light  on  PUnte 10    0    0 

Subterraneous   Temperature    in 

Ireland  5     0     0 

Coloured   Drawings  of  Railway 

Sections 16  17     6 

Investigation  of  Fossil  Fishes  of 

the  Lower  Tertiary  Strata  ...  100  0  0 
Kegistering  the  Shocks  of  Earth. 

quakes   1842    23  U  10 

Structure  of  Fossil  SheUs 20     0     0 

Eadiata   and    Mollusca    of   the 

JEgeati  and  Red  Seas 1842  100     0     0 

Geographical     Distributions     of 

Marine  Zoology 1842      0  10     0 

Marine  Zoology  of  Devon  and 

C3ornwall    , 10    0    0 

Marine  Zoology  of  Corfu 10    0    0 

Experiments  on  the  Vitality  of 

S^dt 9    0    3 

Experiment*  on  the  Vitality  of 

Seed» 1842      8    7     3 

Exotic  Anoplora   t 15     0    0 

Strength  of  Materials    100     0    0 

Completing  Experiments  on  the 

Forms  of  Ships 100     0     0 

Inquiries  into  Asphyxia  ..,.,....  10  0  0 
Investigations    on    the   Internal 

Constitution  of  Metals 50    0     0 

Constant  Indicator  and  Morin's 

Instrument,  1842 ..»     10     3     6 

iS981   12     8 

1845. 
Publication  of  the  British  Associa- 
tion Catalogue  of  Stars 351  14  6 

Meteorological    Observations    at 

Inverness   • 30  18  11 

Magnetic  and  Meteorological  Co- 
operation   ,,..,. ..«••......  16  16  8 

Meteorological     Instrumenu    at 

Edinburgh, 18  11  9 

Beduction  of  Anemometrical  Ob- 
servations at  Plymouth  «....«••*  25     0  0 
Glectrioal   Experiments  at  Kew 

Observatory  .., •••  43  17  8 

Maintaining  the  Establishment  in 

Kew  Observatory  149  15  0 

For  Kreil's  Barometrograph 25     0  0 

Gases  fVom  Iron  Furnaces    50     0  0 

The  Actinograph  15     0  0 

Microscopic  StrueCore  of  Shells...  SO     a  0 

Exotic  Anoplum    1843  10     0  0 

Vitality  of  Seeds 1843  2     0  7 

Vitality  of  Seeds    1844  7     0  0 

Marine  Zoology  of  Cornwall 10     0  0 

Physiological  Aetien  of  Medicines  20     0  0 
Statistics  of  Sickness  and  Morta- 
lity in  York   20    0  0 

Earthquake  Shocks   1843  15  14  8 

£830     9  9 


1846. 
British  Association  Catalogue  of 

Stars 1844  211  15     0 


£ 

Fossil  Fishes  of  the  London  Clay  100 
Computation    of    the    Gaussian 

Constants  for  1839.... 50 

Maintaining  the  Establishment  at 

Kew  Observatory •••  146 

Strength  of  Materials 60 

Researches  in  Asphyxia.  .•....*....       6 

Examination  of  Fossil  Shells 10 

Vitality  of  Seeds    1844       2 

Vitality  of  Seeds   1845       7 

Marine  Zoology  of  Cornwall 10 

Marine  Zoology  of  Britain  10 

Exotic  Anoplura    1844     25 

Expenses  attending  Anemometers     1 1 
Anemometers'  Repairs  ....«•...•„      2 

Atmospheric  Waves 3 

Captive  Balloons  1844      8 

Varieties  of  the  Human  Race 

1844      7 
Statistics  of  Sickness  and  Mor- 
tality at  York 12 

JSC85 


s. 

d. 

0 

0 

16 

0 

16 

0 

15 

10 

12 

0 

0 

0 

7 

3 

3 

19 

6 

0 

16     0 


1847. 
Computation    of    the    Oanssian 

Constants  for  1839    60  0 

Habita  of  Marine  Animals    10  0 

Physiological  Action  of  Medidnae    30  0 

Marine  Zoology  of  Cornwall    ...     10  0 

Atmospherio  Waves 6  9 

Vitality  of  Seeds   4  7 

Maintaining  the  Establishment  at 

Kew  Observatory »»  107  8 

£%6S  5 


1848. 
Maintaining  the  Establishment  at 

Kew  Observatory 171  15  11 

Atmospheric  Waves 3  10  9 

Vitality  of  Seeds    , 9  15  0 

Completion  of  Catalogues  of  Stars    70    0  0 

On  Colouring  Matters  5     0  0 

On  Growth  of  PlanU... 15     0  Q 

£275     I  8 


1849. 
Electrical  Observations  at  Kew 

Observatory 50    0 

Maintaining    Establishment    at 

ditto    76     2 

Vitality  of  Seeds    5     8 

On  Growth  of  Planta 5     0 

Registration  of  Periodical  Phsi- 

,  nomena  ..«• » 10     0 

Bill  on  account  of  Anomometrioal 

Observations., ..»     13    9 

£159  19 


1850. 
Maintaining  the  Establishment  at 

Kew  Observatory 855  18     0 

Transitof  Earthquake  Waves ...     50    0    0 
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OBNBRAL  STATBMBNT. 


had 


Periodica]  PhcnomeDa 

Meteorological    Instrument, 
Asorej 


£    s. 
15     0 

25     0 


£345  18 


1851. 
Maintaining  the  Bstabliflhment  at 

Kew  Ob<ervatory  (includes  part 

of  grant  in  1«40)  309  2  3 

Theory  of  Heat 20  1  1 

Periodical  Ph«noinena  of  Animals 

andPIanU 5  0  0 

Vitality  of  Seeds    5  6  4 

Inauence  of  Solar  Radiation 30  0  0 

Ethnological  Inquiries 12  0  0 

Researches  on  Annelida 10  0  0 

£391  9  7 


1852. 
Maintaining  the  Esteblishment  at 

Kew    Observatory    (including 

balance  of  grant  for  1850)    ...  233  17     8 
Experiments  on  the  Conduction 

of  Heat  5    2    9 

Influence  of  Solar  Radiations  ...     20     0     0 

Geological  Map  of  Ireland    15     0     0 

Researches  on  the  British  Anne* 

lida 10    0    0 

Vitality  of  Seeds    10     6     2 

Strength  of  Boiler  Plates 10     0     0 

£304     6     7 


1853. 
Maintaining  the  Establishment  at 
Kew  Observatory 165 


0     0 


£  9.  d. 

Experiments  on  the  Influence  of 

Solar  Radiation 15  0  0 

Researches  on  the  British  Anne- 
lida      10  0  0 

Dredging  on  the  East  Coast  of 

Scotland 10  0  0 

Ethnological  Queries    5  0  0 

£205  0  0 


1854. 
Maintaining  the  Establishment  at 

Kew    Observatory    (Including 

balance  of  former  grant)  330  15 

Investigations  on  Flax 11     0 

Effects      of     Temperature     on 

Wrought  Iron 10    0 

Registration  of  Periodical  Phse- 

nomena 10    0 

British  Annelida 10    0 

Viulity  of  Seeds   , 5     9 

Conduction  of  Heat  4    2 

£380  19 


1855. 
Maintaining  th«  Establbbment  at 

Kew  Observatory 425  0  0 

Earthquake  Movemenu   ..,. 10  0  0 

Physical  Aspect  of  the  Moon......     11  8  5 

Vitality  of  Seeds   10  7  11 

MapoftheWorid 15  0  0 

Ethnological  Queries    5  0  0 

Dredging  near  BeUast  4  0  0 

£480  16  4 


Extracts  from  Resolutions  of  the  General  Committee. 

Cominittees  and  individuals,  to  whom  grants  of  money  for  scientific  pur- 
poses have  been  entrusted^  are  required  to  present  to  each  following  meeting 
of  the  Association  a  Report  of  the  progress  which  has  been  made ;  with  a 
statement  of  the  sums  which  have  been  expended,  and  the  balance  which  re- 
mains disposable  on  each  grant. 

Grants  of  pecuniary  aid  for  scientific  purposes  from  the  funds  of  the  Asso- 
ciation expire  at  the  ensuing  meeting,  unless  it  shall  appear  by  a  Report  that 
the  Recommendations  have  been  acted  on,  or  a  continuation  of  them  be 
ordered  by  the  General  Committee. 

In  each  Committee,  the  Member  first  named  is  the  person  entitled  to  call 
on  the  Treasurer,  John  Taylor,  Esq.,  6  Queen  Street  Place,  Upper  Thames 
Street,  London,  for  such  portion  of  the  sum  granted  as  may  from  time  to 
time  be  required. 

In  grants  of  money  to  Committees,  the  Association  does  not  contemplate 
the  payment  of  personal  expenses  to  the  Members. 

In  idl  cases  where  additional  grants  of  money  are  made  for  the  continua- 
tion of  Researches  at  the  cost  of  the  Association,  the  sum  named  shall  be 
deemed  to  include,  as  a  part  of  the  amount,  the  specified  balance  which  may 
remain  unpaid  on  the  former  grant  for  the  same  object. 
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Ixxii  GENERAL  MEETINGS. 


General  Meetings. 

On  Wednesday,  Sept.  12th,  at  8  p.m.,  in  the  City  Hall,  the  Earl  of 
Harrowby,  F.R.S.,  resigned  the  office  of  President  to  the  Duke  of  Argj'll, 
F.R.S.,  who  took  the  Chair  at  the  General  Meeting,  and  delivered  an  Address, 
for  which  see  page  Ixxiii. 

On  Thursday,  Sept.  ISth,  a  Soir6e  took  place  in  the  M*LelIan  Rooms. 

On  Friday,  Sept  Uth,  at  8  p.m.,  in  the  City  Hall,  W.  B.  Carpenter,  M.D^ 
F.R.S.,  delivered  a  Discourse  on  the  Characters  of  Species. 

On  Saturday,  Sept  15th,  a  Soiree  took  place  in  the  M^Lellan  Rooms. 

On  Monday,  Sept  17th,  at  8  p.m.,  in  the  City  Hall,  Lieut-Col.  Rawlinson, 
C.B.,  delivered  a  Discourse  on  Assyrian  and  Babylonian  Antiquities  and 
Ethnology. 

On  Tuesday,  Sept.  18th,  the  President's  Dinner  took  place  at  ^  past  5  p.m., 
in  the  City  Hall. 

On  Wednesday,  Sept.  19th,  at  3  p.m.,  the  concluding  General  Meeting  of 
the  Association  was  held  in  the  City  Hall,  when  the  Proceedings  of  the 
General  Committee,  and  the  Grants  of  Money  for  scientific  purposes,  were 
explained  to  the  Members. 

The  Meeting  was  then  adjourned  to  Cheltenham  «. 
*  The  Meeting  is  appointed  to  take  place  on  Wednesday,  the  6ih  of  August,  1856. 
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THE  DUKE  OF  ARGYLL,  F.R.S. 


Gentlemen  of  the  British  Association^ 

I  KNOW,  Gentlemen,  tliat  the  duty  of  presiding  over  this  Meeting  of  the 
British  Association  for  the  Advancement  of  Science,  has  been  assigned  to 
me  mainly  in  consequence  of  my  local  connexion  with  the  district  and  City  in 
which  we  are  now  assembled.  It  cannot  therefore  be  departing  from  the 
special  duty  of  that  position,  if  I  address  you  in  the  first  place  as  one  of  those 
who  are  receiving  the  honour  of  your  visit.  I  am  sure  I  cannot  express  in 
terms  too  warm  the  feelings  of  this  great  community.  It  would  be  strange 
indeed  if  Glasgow  did  not  hold  out  to  you  a  cordial  reception.  Here,  if 
anywhere,  we  have  reason  to  honour  Science,  and  to  welcome  the  men  whose 
lives  are  devoted  to  its  pursuit.  The  West  of  Scotland  has  itself  contributed 
not  a  few  illustrious  names  to  the  number  of  those  who  have  enlarged  the 
boundaries  of  knowledge,  or  have  given  fruitful  application  to  principles 
already  known.  I  need  not  dwell  on  the  fact  that  it  was  in  this  valley  of  the 
Clyde  that  the  patient  genius  of  Watt  perfected  the  mechanism  which  first 
gave  complete  control  over  the  powers  of  steam  ;  and  that  it  was  on  these 
waters  too  that  those  powers  were  first  applied  in  a  manner  which  has  given 
new  wings  to  commerce,  and  is  now  aflfecting  not  less  decisively  the  terrible 
operations  of  war.  These  are  but  single  examples,  more  striking  and  palpable 
than  others,  of  the  dependence  of  the  Arts  upon  the  advance  of  Science. 
This,  however,  is  a  dependence  which  I  am  sure  the  citizens  of  Glasgow 
would  be  the  first  to  acknowledge,  and  which  no  doubt,  with  them  as  with 
all  men,  must  be  an  important  element  in  the  value  which  they  set  upon 
physical  research.  But  I  am  sure  I  should  deeply  wrong  the  intelligence  of 
the  people  of  Glasgow,  if  I  were  to  represent  them  as  measuring  the  value  of 
science  by  no  other  standard  than  its  immediate  applicability  to  commercial 
purposes.  They  seek  to  honour  science  for  its  own  sake,  and  to  encourage 
the  desire  of  knowledge  as  in  itself  one  of  the  noblest  instincts  of  our  nature. 
It  is  my  duty  also,  Gentlemen,  to  speak  on  behalf  of  a  special  body — one  of 
which  Glasgow  has  so  much  reason  to  be  proud — I  mean  its  ancient  and  vene- 
rable University.  If  the  mechanical  arts  owe  to  this  district  of  Scotland  the 
greatest  impulse  they  have  ever  yet  received,  it  is  not  less  true  that  our 
knowledge  of  the  laws  which  regulate  the  pursuits  of  industry,  and  determine 
the  distribution  of  the  "  Wealth  of  Nations,"  has  been  almost  founded  on  the 
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researches  of  one  whose  name  is  indissolubly  associated  with  this  seat  of 
learning.  Here  again  we  have  an  illustrious  example  of  the  mutual  relations 
between  science  and  politics  in  its  best  and  highest  definition.  But  indeed 
our  convictions  are  independent  of  such  examples.  It  is  impossible  to  ap- 
preciate too  highly  the  influence  which  science  is  evidently  destined  to  have 
on  the  prospects  of  education,  and  we  look  for  the  time  when  its  methods, 
as  well  as  its  results,  will  form  the  subject  of  teaching,  not  only  as  partially  it 
has  long  done  in  our  Colleges,  but  also  in  the  humblest  of  our  schools.  I 
feel  it  to  be  no  small  privilege  arising  out  of  the  Academical  Office  which  this 

{ear  I  have  the  honour  of  holding,  to  be  able  to  assure  you  on  behalf  of  the 
Jniversity  of  Glasgow  of  the  deep  interest  with  which  we  regard  your  visit, 
and  of  our  high  appreciation  of  the  ends  which  it  is  your  object  to  promote. 

It  is  now  fifteen  years  since  the  last  Meeting  of  the  British  Association 
here.  There  are  probably  few  even  annual  meetings  of  any  considerable 
body  of  men,  which  are  not  marked  by  some  melancholy  recollections.  Still 
more  must  this  be  the  case  after  the  lapse  of  so  long  an  interval, — one  which 
measures,  as  is  usually  reckoned,  full  half  a  generation  in  the  life  of  man. 
Among  the  many  vacancies  in  your  ranks  which  that  period  has  occasioned 
there  are  some  which,  from  local  association  or  from  other  causes,  are  naturally 
impressed  more  deeply  on  the  mind  than  others.  I  am  sure  that  one  vene- 
rable name  will  rise  to  the  memory  of  all  who  took  any  interest  in  the  proceed- 
ings of  1840 ; — of  one  whose  early  tastes  for  natural  science  had  only  yielded 
before  his  devotion  to  a  yet  higher  service ;  but  whose  powerful  mind  still 
sought  to  found  all  his  efforts  in  the  cause  of  religion  and  humanity  on 
obedience  to  the  eternal  laws,  which  are  as  sure  and  steady  in  their  operation 
over  the  minds  of  men,  and  over  the  progress  of  society,  as  are  other  laws 
over  the  subjects  of  material  change.  Who  can  forget  the  zeal  and  more  than 
youthful  eagerness  with  which  Dr.  Chalmers  entered  into  the  discussions  of 
the  Statistical  section ;  and  how  he  saw  in  those  discussions  the  means  of 
spreading  the  knowledge  of  principles  which  are  of  vital  interest  to  the 
welfare  of  the  State  ? 

But  that  name,  though  the  lapse  of  years  has  not  carried  it  beyond  the  re- 
gion of  regret,  is  one  with  which  we  have  at  least  become  familiar  as  belonging 
to  the  number  of  the  departed  great.  Such  is  not  the  case  with  other 
vacancies,  and  especially  with  one  which  is  still  affecting  us  with  aluMMt 
bewildered  sorrow,  and  an  abiding  sense  of  irreparable  loss.'  Who  shall  take 
up  the  torch  which  has  fallen  from  the  hand  of  Edward  Forbes  ?  Who  shall 
hold  it  as  he  held  it  to  those  dark  places  in  the  History  of  Life  which  Soience 
is  striving,  perhaps  in  vain,  to  penetrate,  but  which  seemed  already  opening 
their  treasures  to  his  fine  and  aidvancing  genius? 

But  whilst  sad  recollections  are  thus  forced  upop  us  as  regards  the  life  of 
individual  men,  we  have  every  reason  to  be  satisfied  with  the  inheritance 
they  have  left.  Many  labourers  are  gone,  but  the  cause  in  which  they 
laboured  has  been  steadily  gaining  ground.  Long  as  fifteen  years  may  be 
as  a  period  in  human  life,  it  b  generally  but  a  fraction  in  the  history  of 
mental  progress.  Yet  since  the  last  Meeting  of  the  British  Association  here, 
I  am  greatly  mistaken  if  we  cannot  mark  great  strides  in  the  advance  of 
soience.  I  wish.  Gentlemen,  you  had  a  President  more  competent  than  I  am 
to  chronicle  that  advance,  and  direct  the  retrospect  to  a  practical  and  useful 
end.  There  are,  however,  some  features  so  remarkable  that  I  cannot  omit 
referring  to  them,  as  well  calculated  to  raise  our  hopes  and  stimulate  our 
exertions.  In  that  science  which  is  the  oldest  and  most  venerable  qf  all,  I 
mean  Astronomy,  if  there  had  been  nothing  else  to  mark  the  progress  of 
discovery,  the  construction  and  application  of  Lord  Rosse's  Great  Reflector 
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woM  have  been  enough  to  constitute  an  important  epoch.  Its  systematic 
operations  may  be  said  to  be  still  only  in  the  first  stages  of  their  progress ; 
yet  already  how  often  do  we  see  reference  had  to  the  mysterious  revelations  it 
has  made  in  discussions  on  the  principles  of  that  science,  and  in  not  a  few  of  the 
speculations  to  which  they  are  giving  birth !  My  distinguished  friend  Sir  D. 
Brewster,  in  his  recent  Life  of  Newton,  has  designated  that  telescope  as  <<one 
of  the  most  wonderful  combinations  of  art  and  science  which  tbe  world  has 
yet  seen.**  All  who  are  interested  in  the  devotion  of  abilities,  of  means  and 
of  leisure  to  the  noblest  pursuits,  must  earnestly  wish  to  see  Lord  Rosse 
rewarded  by  chat  which  he  will  value  most,  the  steady  progress  of  discovery. 
It  must  always  be  remembered,  however,  that  Astronomy  is  a  science  of  which 
hitherto  at  least  it  might  almost  be  said  that  one  great  genius  had  left  us  no 
more  worlds  to  conquer ;  that  is  to  say,  he  carried  our  knowledge  at  a  bound 
to  one  grand,  and  apparently  universal  law,  to  which  all  worlds  were  subject, 
and  of  which  every  new  discovery  had  been  but  an  additional  illustration. 
The  reign  of  that  law,  whether  universal  or  not,  was  at  least  so  wide,  that  we 
bad  never  pierced  beyond  the  boundary  of  its  vast  domain.  For  the  first  time 
since  the  days  of  Newton  a  suspicion  has  arisen  in  the  minds  of  astronomers 
that  we  have  passed  into  the  reign  of  other  laws,  and  that  the  nebular  phsBOo* 
mena  revealed  to  us  by  Lord  Rosse's  telescope  must  be  governed  by  forces 
different  from  those  of  which  we  have  any  knowledge.  Whether  this  opinion 
be  or  be  not  weU  founded— whether  it  be  or  be  not  probable  that  our 
limited  command  over  time  and  space  can  ever  yield  to  our  research 
any  other  law  of  interest  or  importance  comparable  with  that  which  has 
already  been  determined — still,  inside  that  vast  horizon  there  are  fiUings-in 
and  fiUings-up  which  will  ever  furnish  infinite  reward  to  labour.  Of  these 
not  a  few  have  been  secured  since  our  last  meeting  here.  Besides  the  patient 
work  of  our  professed  Astronomers,  and  the  good  service  rendered  by  such 
men  as  Mr.  Lassell  and  Mr.  Nasmyth,  who  have  so  well  relieved  the  business  * 
of  oonuneroial  industry  by  their  devotion  to  the  pursuits  of  science,  we  have 
had  one  event  so  remarkable  that  in  the  whole  history  of  Astronomy  it  stands 
alone.  If  in  looking  at  the  wonderful  objects  revealed  to  us  in  Lord  Rosse's 
telescope,  we  turn  instinctively  sometimes  from  the  thing  shown  to  the  thing 
which  shows — from  the  Spiral  Nebulas  to  the  knowledge  and  resources  which 
have  collected  their  feeble  light,  and  brought  their  mysterious  forms  under 
the  cognisance  of  the  human  eye,  how  much  more  curiously  do  we  turn 
from  the  single  planet  Neptune,  to  that  other  instrument  which  h^afeli,  as  it 
were,  and  found  its  obscure  and  distant  orbit  I  So  long  as  our  species  remains, 
that  body  will  be  associated  with  one  of  the  most  glorious  proofs  ever  given 
of  the  reach  of  the  human  intellect ;— of  the  sweep  and  certainty  of  that  noble 
science  which  now  honours  with  enduring  memory  the  twin  names  of  Adams 
aod  Leverrier. 

In  Geology,  the  youngest,  but  not  the  least  vigorous  of  the  sciences,  every 
year  has  been  adding  to  the  breadth  of  its  foundation — to  the  depth  and 
meaning  of  its  results.  Probably  no  science  has  ever  advanced  with  more 
rapid  steps.  In  i  840  the  then  recent  publication  of  the  **  Silurian  System  " 
had  just  established  those  landmarks  of  the  Palaeozoic  world  which  all  subse- 
quent discovery  has  only  tended  to  confirm.  The  great  horizons  which  were 
first  defined  by  the  Ubours  of  Murchi&on  and  Sedgwick  have  since  disclosed 
the  same  phaenomena  which  they  so  accurately  described,  in  every  quarter 
of  the  globe  ;  and  the  generalizations  founded  thereupon  have  been  definitely 
established.  The  same  period  has  sufficed,  partly  by  the  labours  of  the 
lame  distinguished  men,  to  clear  up  the  relative  position  of  the  strata  which 
fepresent  the  closing  epochs  of  ancient  life,  and  those  which  form  the  base  of  the 
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secondary  age.  Bui  above  all,  the  last  few  years  have  seen  immeDse  progress 
made  in  our  knowledge  of  that  vast  series  of  deposits  which  usher  in  the 
dawn  of  existing  forms,  and  carry  us  on  to  those  changes,  which,  though  the 
most  recent,  are  not  the  least  obscure  of  any  which  have  affected  the  surface 
of  the  globe.  The  investigations  of  Edward  Forbes  on  the  laws  which  de- 
termine the  conditions  of  Marine  Zoology,  have  supplied  us  with  data  altogether 
new  on  some  of  the  highest  conclusions  of  the  science ;  whilst  his  profound 
speculations  on  the  centres  of  creation  and  areas  of  distribution  have  pointed 
out  paths  of  inquiry  which  are  themselves  of  inexhaustible  interest,  and  hold 
out  the  promise  of  great  results.  Another  branch  of  investigation,  which,  if 
not  entirely  new,  is  at  least  pursued  on  a  new  system,  and  with  new  resources, 
has  been  opened  up  in  Dynamical  Geology  by  the  learning  and  ingenuity  of 
Mr.  Hopkins ;  whilst  the  thorough  elucidation  of  the  conditions  of  Glacier 
Motion,  which  we  owe  to  Professor  James  Forbes  of  Edinburgh,  has  given  ua 
clear  and  definite  ideas  on  one,  and  that  not  the  least  important  of  the  agents 
in  Geological  change.  The  observations  accumulated  during  the  recent 
Arctic  voyages  have  materially  added  to  our  knowledge  of  the  operation  of 
the  same  agency  under  different  conditions — conditions  which  we  know  must 
once  have  extended  widely  over  the  firths  and  estuaries  near  where  we  are  now 
assembled — leaving  behind  them  those  enduring  records  of  the  Glacial  epoch 
which  were  first  explored  by  my  friend  Mr.  Smith  of  Jordan-hill.  We  owe 
many  important  observations  on  the  same  phsenomena,  and  on  the  various 
changes  of  sea-level,  to  Mr.  Robert  Chambers.  And  if  the  thanks  of  Science 
are  due  to  those  who  advance  her  interests,  both  directly  by  adding  to  her 
store  of  facts,  or  of  her  discovered  laws ;  and  also  indirectly  by  investing 
them  with  popular  interest,  and  thus  enlarging  the  circle  of  observers,  we 
must  mention  with  special  gratitude  the  classical  works  of  Mr.  Hugh  Miller ; 
and  those  writings  of  Sir  Charles  Lyell,  which  his  indefatigable  industry  is 
"  ever  bringing  up  abreast  with  the  progress  of  discovery — a  progress  stimu- 
lated in  no  small  degree  by  his  own  exertions, — and  which  are  alike  remark- 
able for  completeness  of  knowledge,  for  fertility  of  suggestion,  and  for  sound 
philosophical  reasoning.  I  think  we  cannot  mistake  the  general  tendency  of 
Geological  research,  whether  Stratigraphical  or  ZoologiciEd.  It  has  been  to 
prolong  periods  which  had  been  considered  short ;  to  divide  others  which 
were  classed  together ;  to  fill  up  spaces  which  were  imagined  blank,  and  to 
connect  more  and  more  in  one  unbroken  chain  the  course  of  physical  change 
and  the  progress  of  organic  life. 

We  pass  from  geology  by  a  natural  transition  to  another  science  which 
stands  to  it  in  close  alliance.  If  all  our  most  sure  conclusions  respecting  the 
superficial  covering  of  the  globe  have  been  founded  on  the  classification  of 
its  animal  remains,  it  is  not  less  true  that  our  knowledge  and  understanding 
of  organic  structure  have  been  infinitely  extended  by  the  means  which  geo- 
logy has  afforded  of  studying  that  structure  in  relation  to  its  history  in  past 
time.  In  the  hands  of  our  great  countryman,  Professor  Owen,  Physiology 
has  assumed  a  new  rank  in  science,  leading  us  up  to  the  very  threshold  of 
the  deepest  mysteries  of  Nature.  If  the  last  few  years  had  been  marked  by 
no  other  event  in  the  advancement  of  science,  there  would  have  been  enough 
to  signalise  them  in  the  publication  of  his  treatise  on  the  "  Homologies  of 
the  Vertebrate  Skeleton  :*'  and  we  may  recollect  with  pride  the  fact  of  that 
high  argument  having  been  first  opened  at  a  Meeting  of  the  Britbh  Asso- 
ciation. 

A  sad  interest,  indeed,  attaches,  in  one  direction  at  least,  to  the  progress 
of  our  knowledge  in  Geography.  All  serious  doubt  seems  to  have  closed  now 
over  the  grave  of  Franklin.    Even  in  a  year  during  which  war  has  been 
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ekiming  the  noblest  Tictims  by  thoosands  and  tens  of  thousands,  it  would  ill 
become  this  Association  not  to  mark  with  an  expression  of  our  sorrow  and 
admiration  the  self-sacrifice  of  that  gallant  band  which  has  perished  in  the 
cause  of  science.  But  their  devotion  has  been  emulated,  under  a  still  higher 
stimulus,  in  the  more  successful  career  of  others :  and  at  last  in  the  discovery 
of  the  North-West  Passage  (still  so-called  in  spite  of  its  having  been  found 
impassable),  the  courage  and  endurance  of  Captain  M^'Clure  and  his  asso« 
ciates  have  ascertained  with  certainty  a  most  remarkable  fact  in  the  physical 
conformation  of  the  globe.  Results  of  still  larger,  and  certainly  of  more  im- 
mediate interest  are  being  arrived  at  by  the  rapid  march  of  African  explo- 
ration, — not,  surely,  before  the  time.  Every  part  of  the  circumference  of 
that  vast  continent  has  been  either  known  or  accessible  to  us  for  centuries. 
On  its  soil  have  flourished  some  of  the  most  ancient  and  famous  monarchies ; 
and  one  of  its  great  valleys  is  the  fatherlsnd  of  science.  Yet  up  to  com- 
paratively recent  times  our  horizon  there  has  been  bounded  by  the  same 
sands  or  mountains  which  bounded  the  knowledge  of  antiquity,  and  wc  had 
almost  as  little  acquaintance  with  its  interior  as  had  the  Tyrian  mer^ 
chant  when  his  eye  rested  of  old  on  the  Peaks  of  Atlas.  Nothing  but  fami- 
Karity  with  the  fact  could  have  reconciled  us  to  the  ignorance  in  which  we 
have  so  long  remained  of  one  of  the  largest  and  most  interesting  regions  of 
the  world.  That  ignorance  is  at  last  being  cleared  away ;  and  the  exertions 
of  many  individuals,  amongst  whom  the  names  of  Mr.  Galton,  of  Mr.  Ander- 
son, Dr.  Livingston,  Dr.  Baikie  and  Dr.  Earth,  stand  conspicuous,  have  con- 
tributed results  of  the  deepest  interest  and  importance.  No  man  who  values 
science  can  fail  to  appreciate  the  extension  of  our  knowledge  respecting 
ge<^raphy  even  where,  as  in  the  Arctic  regions,  that  knowledge  is  pursued 
simply  for  its  own  sake.  But  it  becomes  invested  with  tenfold  interest  when 
it  brings  with  it  the  largest  influence  on  the  destinies  of  millions  of  the 
human  race  ;  and  adds,  as  we  may  confidently  hope  it  will  ultimately  do  in 
the  case  of  Africa,  an  inexhaustible  field  for  manufacturing  and  commercial 
enterprise. 

In  connexion  with  the  diflusion  of  geographical  knowledge  I  cannot  omit 
to  mention  the  magnificent  publications  of  Mr.  Alexander  Keith  Johnston  of 
Edinburgh,  in  his  Atlas  of  Physical  Geography.  It  is  seldom  that  such  a 
mass  of  information  has  been  presented  in  a  form  so  beautiful  and  attractive ; 
or  one  which  tends  so  much  to  place  the  study  of  geography  on  a  truly  sci- 
entific basis — that  is  to  say,  on  the  basis  of  its  relation  to  the  other  natural 
sciences,  and  those  grand  cosmical  views  of  terrestrial  phaenomena  which  have 
foond  their  most  distinguished  interpreter  in  Baron  Humboldt. 

The  kindred  science  of  Ethnology  has  received  of  late  years  great  deve- 
lopment ;  not  only  by  its  increasing  store  of  facts,  but  by  the  more  scientific 
use  which  is  being  made  of  facts  which  have  been  long  familiar.  The  in- 
vestigation of  the  laws  which  regulate  the  growth  of  language,  promise  to 
cast  the  roost  important  lights  on  the  history  of  our  race ;  but  the  conclu- 
sions to  which  that  investigation  may  lead  are  still  matters  of  keen  and  anxious 
controversy,  and  are  exposed  to  all  that  suspicion  which  has  been  directed 
against  almost  every  science  at  some  stage  or  other  of  its  growth;  and 
which,  we  must  allow,  every  science  has,  at  some  stage  or  other,  justified  by 
hasty  generalization  and  premature  deduction. 

Of  all  the  sciences  Chemistry  is  that  which  least  requires  to  have  its 
triamphs  recorded  here.  The  immediate  applicability  of  so  many  of  its 
results  to  the  useful  arts  has  secured  for  it  the  watchful  interest  of  the 
world ;  and  every  day  is  adding  some  new  proof  of  its  inexhaustible  fertility. 
There  is  one  department  of  inquiry,  and  that  perhaps  the  most  interesting  of 
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all,  I  mean  Organic  Chemistry,  which  hat  received  an  especial  impulse  during' 
the  last  few  years,  an  impulse  mainly  due  to  the  genius  of  one  distinguished 
man  whom  we  have  the  honour  of  numbering  among  our  guests  upon  this 
occasion.    I  think  Baron  Liebig  will  find  in  Scotland  that  kind  of  welcome 
which  a  man  of  science  values  most, — a  readiness  to  profit  by  bis  instructionB, 
and  an  enlightened  appreciation  among  the  farmers  of  the  country  of  the 
practical  vdue  of  studying  in  their  husbandry  the  laws  which  have  been 
revealed  by  his  research.     I  am  reminded,  through  the  kindness  of  Dr. 
Lyon  Playfair,  of  some  facts  which  give  yet  a  more  special  interest  to  this 
subject  in  connexion  with  our  meeting  here.     It  was  to  the  British  As- 
sociation at  Glasgow  in  1840  that  Baron  Liebig  first  communicated  his 
work   on    the  Application  of  Chemistry  to  Vegetable  Physiology.    The 
philosophical  explanation  there  given  of  the  principles  of  manuring  and 
cropping  gave  an  immediate  impulse  to  agriculture,  and  directed  attention  to 
the  manures  which  are  valuable  for  their  «mroonia  and  mineral  ingredients ; 
and  especially  to  guano,  of  which  in  1840  only  a  few  specimens  had  Bp^ 
peared  in  this  country.     The  consequence  was  that  in  the  next  year,  184 1, 
no  less  than  2881  tons  were  imported;  and  during  the  succeeding  years  the 
total  quantity  imported  into  this  country  has  exceeded  the  enormous  amount 
of  1,500,000  tons.     Nor  has  this  been  all:  Chemistry  has  come  in  with  her 
aid  to  do  the  work  of  Nature,  and  as  the  supply  of  guano  becomes  exhausted^ 
limited  as  its  production  must  be  to  a  few  rainless  regions  of  the  worid,  the 
importance  of  artificial  mineral  manures  will  increase.     Already  considerable 
capital  is  invested  in  the  manufacture  of  superphosphates  of  lime,  formed  by 
the  solution  of  bones  in  sulphuric  acid,  the  use  of  which  was  first  recom- 
mended at  the  last  Glasgow  Meeting.     Of  these  artificial  manures  not  lees 
than  60,000  tons^  are  annually  sold  in  England  alone ;  and  it  is  a  curious 
example  of  the  endless  interchange  of  services  between  the  various  sciences 
that  Geology  has  contributed  her  quota  to  the  same  important  end ;  and  the 
exuviae  and  bones  of  extinct  animals,  found  in  a  fossil  state,  are  now,  to  the 
extent  of  from  12,000  1o  15,000  tons,  used  to  supply  annually  the  same  ferti* 
lizing  materials  to  the  soil.   The  exertions  of  Professor  Daubeny  of  Oxford  on 
the  same  important  subject,  and  the  continued  attention  which  he  has  de* 
voted  to  it,  have  done  much  for  the  cause  of  agricultural  chemistry  in  En- 
gland ;  whilst  the  thanks  both  of  practical  and  of  scientific  men  are  due  to 
Dr.  Lyon  Playfair,  and  Professor  Gregory  of  Edinburgh,  for  those  admirable 
translations  of  Baron  Liebig's  works,  which  have  rendered  them  accessible  to 
every  English  reader ;  and  have  thereby  had  no  unimportant  influence  in 
extending  the  knowledge  of  the  laws  afiecting  both  vegetable  and  animal 
physiology. 

I  am  indebted  to  the  same  quarter  for  the  mention  of  one  remarkable  in* 
stance  of  the  manner  in  which— to  use  Dr.  Playfair  s  words — "  the  over- 
flowings of  Abstract  Science  pass  into  and  fertilize  the  field  of  Industry*" 
One  of  the  newest  and  most  obscure  subjects  of  chemical  research  has  been 
the  discovery  of  certain  conditions  under  which  bodies,  like  in  their  com- 
position, are  neveilheless  endowed  with  unlike  properties*  and  thereby 
become  convertible  to  new  purposes.  It  is  in  the  application  of  this 
principle  that  a  gentleman  of  this  city,  Mr.  James  Young,  has  sucoeeded  in 
obtaining  the  illuminating  principle  of  coal  gas  either  in  a  solid  or  liquid 
state ;  and  it  has  prov^  to  be  a  substance  of  immense  value  for  the  lubricaf- 
tion  of  machinery,  vast  quantities  of  it  being  now  manufactured  and  sold  for 
that  purpose. 

.  I  hardly  know  whether  it  is  strictly  in  connexion  with  the  advance  of 
chemioal  knowledge  that  I  ought  to  remind  you  of  one  great  disoorery  nads 
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kmg  since  we  last  assembled  here ; — I  refer  to  the  discovery  of  the  effects  of 
chloroform  on  the  animal  system;  one  which  claims  for  my  friend  Dr.  Simp- 
son of  Edinburgh  a  high  place  indeed  among  the  benefactors  of  mankind. 
Chloroform  as  a  mere  chemical  composition  had  indeed  been  Itnown  before, 
and  had  been  made  the  subject  of  elaborate  research  by  the  distinguished 
French  chemist,  M.  Dumas,  whom  we  have  here  the  honour  of  receiving  as 
a  guest.  But  the  discovery  of  its  application  is  not  the  less  a  triumph  of 
science,  and  of  the  best  and  highest  scientific  faculties.  Seldom  inde^  has 
that  disposition  of  mind  which  is  ever  ready  to  receive  a  chance  suggestion, 
and  to  pursue  it  believing  what  great  things  we  have  yet  to  learn,  been 
crowned  with  a  more  brilliant  and  direct  remrd. 

It  marks  the  growing  sense  entertained  of  the  value  of  StatisUoal  research, 
that,  during  the  late  session  of  Parliament,  a  committee  of  the  House  of  Lords 
sat  for  a  considerable  time  on  the  best  means  of  securing  a  complete  system 
of  Agricultural  Returns.  We  owe  much  in  this  matter  to  the  exertions  of  the 
Highland  Society  of  Scotland,  and,  as  has  been  specially  recorded  by  the 
committee,  to  the  zeal  and  activity  of  their  able  secretary,  Mr.  Hall  Max* 
well.  We  owe  not  less,  abo,  to  the  high  intelligence  of  the  farmers  of  Scot- 
land generally,  who  have  rendered  every  assistance  in  their  power,  and  that 
with  a  willingness  which  can  only  arise  from  an  enlightened  appreciation  of 
the  great  objects  to  be  gained  by  the  inquiry. 

No  one  has  rendered  more  important  service  to  Statistical  science,  in  one 
of  its  most  interesting  departmentsT,  than  the  able  Chamberlain  of  this  city, 
Dr.  Strang.  Hb  periodical  Reports  on  the  Growth  and  Progress  of  Glasgow 
are  among  the  most  curious  and  useful  records  of  the  kind  which  have* been 
published  in  any  part  of  the  United  Kingdom.  I  need  hardly  say  that  they 
supply  materials  for  much  reflection  on  many  questions  connected  with  the 
social  welfieu-e  of  the  people.  I  believe  Dr.  Strang  has  lately  visited  Paris, 
with  a  view  to  communicate  to  this  Meeting  of  the  Association  various  facts 
connected  with  the  great  improvements  which  are  in  the  course  of  progress 
io  that  dty.  Should  his  inv^tigations  cast  any  light  on  the  best  means  of 
improving  the  dwellings  of  the  labouring  classes  in  the  great  centres  of  popu«> 
ktion*  and  on  the  possibility  of  doing  so  on  a  large  scale,  by  public  authority, 
he  will  have  rendered  no  small  service  to  his  country  in  a  matter  of  vital 
interest  and  of  much  difficulty. 

Closely  connected  with  the  subject  of  Statistics,  as  applied  to  Agricultural 
letumsj  I  am  happy  to  say  that,  mainly  owing  to  the  exertions  of  SiivJ. 
Forbes  of  Fettercairn,  and  of  Mr.  Milne  Home,  a  Meteorological  Society  for 
Scotland  has  been  established,  warmly  seconded  by  the  Highland  Society. 
The  wonderful  results  on  a  great  scale  which  have  been  obtained  in  this  de- 
partment of  science  by  Lieut  Maury  of  the  United  States,  give  us  ground 
to  hope  that  even  on  the  small  areas  of  individual  countries,  where  of  course, 
from  the  crossing  of  local  influences,  the  general  result  is  infinitely  com- 
plicated, some  approach  may  be  made  towards  ascertaining  the  laws  which 
legulate  the  seasons. 

The  admirable  agency  which  is  now  afibrded  by  the  Kew  Committee  of 
tills  Association,  for  the  verification  of  instruments,  and  by  the  new  meteoro- 
logical department  of  the  Board  of  Trade  under  Capt.  FitzRoy,  for  the  reduc- 
tion of  local  observations,  will,  I  trust,  be  taken  advantage  of  by  the  new 
Scottish  Society.  I  cannot  help  congratulating  the  Association  on  the  posi- 
tion which  has  been  secured  by  science  in  connexion  with  both  of  these 
establishments.  The  thanks  of  the  commercial  as  well  as  of  the  scientific 
World  are  due  to  Colonel  Sabine  and  the  other  members  of  the  Kew  Com- 
4utte««  whose  assistance  is  now  highly  i^ppreciated  by  practical  man,  and 
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eagerly  sought  for  by  the  best  instrumeDt-makers ;  whilst  Capt.  FitzRoy'i^ 
office  and  duties  are  in  themselves  an  acknowledgemeot  of  no  small  im« 
portance  of  the  public  value  of  systematic  observation. 

The  increasing  employment  of  iron  in  ship-building  has  brought  into  cor^ 
responding  notice  the  uncertainty  which  attends  the  action  of  the  compass 
on  board  vessels  of  that  construction.  This  important  and  intricate  subject 
has  been  treated  of  by  Mr.  Archibald  Smith  of  Jordan  Hill,  with  all  the  re-^ 
sources  of  his  high  mathematical  and  scientific  attainments,  in  publications 
which  have  appeared  under  the  sanction  and  with  the  recommendation  of 
the  Admiralty.  It  will  not  fail  to  interest  this  great  commercial  city,  whose 
freights  are  Jon  every  sea,  that  this  question  was  taken  up  at  the  last  Liver^ 
pool  Meeting  by  Dr.  Scoresby,  that  it  has  continued  to  occupy  his  close 
attention,  and  that  he  intends  to  communicate  to  this  Meeting  of  the  Asso- 
ciation some  of  the  valuable  results  of  his  investigations. 

Feeling  deeply,  as  I  do,  my  own  inability  to  give  anything  like  an  ade- 
quate sketch — even  in  outline — of  the  progress  of  science  during  the  last 
few  years,  I  remember  at  the  same  time  with  some  satisfaction,  that  it  is  less 
the  business  of  this  Association  to  boast  of  the  achievements  which  have 
already  been  effected,  than  to  devise  means  of  facilitating  those  which  are 
yet  to  come.  You  have  appointed  a  Parliamentary  Committee  for  the  con- 
sideration of  one  important  branch  of  this  inquiry.  We  shall  doubtless  hear 
from  my  noble  friend  Loitl  Wrottesley  those  recommendations  which  have 
been  the  result  of  its  recent  labours,  and  which  will  be  found  to  owe  much 
to  his  enlightened  zeal,  to  his  great  knowledge  and  his  sound  judgment  In 
the  meantime,  I  trust  I  may  be  allowed  to  make  a  few  general  observations 
on  what  appear  to  me  to  be  some  of  the  best  means  of  promoting  in  this 
country  the  advancement  of  physical  science. 

It  will  readily  be  understood,  that,  in  referring  for  a  moment  here  to  the 
aid  which  may  be  afforded  by  the  State  to  the  advancement  of  science,  I 
divest  myself  entirely  of  any  official  character  other  than  that  which  belongs 
to  me  as  your  President,  and  that  I  seek  to  give  expression  to  my  own 
opinions  only. 

I  am  not  one  of  those  who  are  disposed  to  look  to  public  authority  as 
the  primary  or  the  best  supporter  of  abstract  science.  In  the  main  it  must 
depend  for  its  advancement  on  its  own  inexhaustible  attraction8,-*on  the 
delight  which  it  affords  us  to  study  the  constitution  of  the  world  around 
us,  and  to  endeavour  to  understand,  though  it  be  but  darkly,  how  the 
reins  of  its  government  are  held.  Nor  am  I  disposed  to  indulge  lu  any 
complaint  on  a  matter  which  has  lately  attracted  some  attention  among 
scientific  men.  In  a  great  manufacturing  country  like  ours,  the  dispo- 
sition of  whose  people  is  eminently  practical,  it  is  perfectly  natural  that 
greater  attention  should  -  be  bestowed  on  the  arts  than  on  the  abstract 
sciences.  This,  indeed,  is  but  adhering  to  what  has  been  hitherto  at  least 
the  natural  and  historical  order  of  precedence ;  for  it  is  a  just  observa* 
tion  of  Professor  Whewell,  in  his  lecture  on  the  results  of  the  Great  Exhi* 
bition  of  1851,  that  practice  has  generally  gone  before  theory — results  have 
been  arrived  at,  before  the  laws  on  which  they  depend  had  been  defined  or 
understood.  Art,  in  short,  has  preceded  science.  But  it  is  equally  import-* 
ant  to  observe,  that  in  recent  times  this  order  has  been  in  numberless 
instances  reversed.  Abstract  science  has  gone  ahead  of  the  arts,  and  the 
conduct  of  the  workshop  is  now  perpetually  receiving  its  direction  from  the 
experiments  of  the  laboratory.  Perhaps  the  most  wonderful  discovery  of 
modem  days — that  of  the  Electric  Telegraph — was  thought  out  and  perfected, 
80  far  as  its  principle  was  concerned,  in  the  closet  and  the  lecture-roonii  ancl 
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fltsbed  retdy-made  on  the  astonishment  of  the  world.  In  chemistry,  the  lead 
taken  by  abstract  science  in  reacting  on  the  arts  is  manifest  and  constant ; 
and  in  a  greater  or  less  degree  the  same  result  is  appearing  in  connexion 
with  every  branch  of  physical  research.  The  interest,  therefore,  of  the 
State,  even  if  it  be  considered  merely  in  this  economic  point  of  view,  in  the 
enooaragement  of  abstract  science,  is  obvious  and  immediate.  And  there  is 
thb  additional  motive  to  be  remembered :  the  moment  any  result  of  science 
beoomea  applicable  to  the  arts,  the  unfailing  enterprise  of  the  commercial  and 
manufiicturing  classes  takes  it  up  and  exhausts  every  resource  of  capital  and 
of  skill  in  giving  to  that  application  the  largest  possible  development.  But  so 
long  as  science  is  still  purely  abstract,  it  has  often  to  be  prosecuted  with 
slender  resoarces,  and  specially  requires  fostering  care  and  a  helping  hand. 
But  I  rejoice  to  believe  that  the  conviction  of  this  truth  is  sensibly  gaining 
ground.  The  foundation  of  the  geological  museums  both  in  England  and 
in  Scotland,  and  the  carrying  out  of  a  complete  geological,  concurrently  with 
a  geographical  survey,  by  public  authority  and  at  the  public  expense,  were 
great  steps  in  the  right  direction.  Another  such  step  was  the  investment  of 
£1000  annually  in  aiding  experimental  research,  through  the  agency  of  the 
Royal  Society,  which  undertook  the  trouble  of  its  special  allocation.  It  is  the 
intention  of  my  noble  friend.  Lord  Palmerston,  to  bring  the  principle  of  some 
expenditure  in  this  direction  specially  under  the  notice  of  Parliament  for  the 
future ;  and  it  is  worthy  of  remark,  as  illustrating  how  far  a  small  sum  may  go 
in  aid  of  abstract  science,  and  how  cheaply  the  largest  and  most  fruitful 
results  may  thereby  be  attained,  that,  as  I  have  been  informed  on  very  high 
anthority,  thb  apparently  trivial  sum  has  been  felt  as  a  most  important  help 
in  numberless  instances,  sometimes  in  the  conduct  of  experiments,  sometimes 
in  tiie  publication  of  their  results,  and  sometimes  in  securing  accurate  artistic 
delineations. 

The  relations  now  established  between  the  Board  of  Trade  and  various 
branches  of  scientific  investigation  are  such  as  lay  the  foundation  for  further 
progress  in  the  same  direction.  I  am  happy  to  say  that,  in  connexion  with 
the  new  national  museum  which  is  being  organized  for  Scotland,  there  is  to  be 
a  special  branch  devoted  to  the  industrial  applications  of  science ;  and  that  a 
new  Professorship — one  which  has  long  existed  in  almost  all  the  continental 
universities — that  of  Technology — has  just  been  instituted  by  the  Government. 
I  am  not  less  happy  in  being  able  to  announce  that  to  that  chair  Dr.  George 
Wilson  has  been  appointed.  The  writings  which  we  owe  to  the  pen  of  Dr.  Wil- 
son, and  especially  his  beautiful  Memoirs  of  Cavendish,  and  of  Dr.  Reid,  are 
among  the  happiest  productions  of  the  Literature  of  Science. 

I  trust  also  that  the  aid  of  the  State  may  be  secured  in  providing  a  house 
and  home  for  the  scientific  bodies  in  the  metropolis.  I  am  disposed  to  agree 
with  those  who  attach  no  small  importance  to  this  consummation.  When 
the  Royal  Society  alone  adequately  represented  all  or  nearly  all  who  were 
engaged  in  physical  science,  that  great  body  fulfilled  all  the  necessary  con- 
ations of  a  scientific  council.  But  now,  when  almost  every  separate  division 
of  science  has  a  separate  society  of  its  own,  it  has  become  almost  indispen- 
sable that  some  new  arrangement  should  be  come  to,  in  order  that  abstract 
science  may  have  that  degree  of  organization  without  which  its  interests  will 
never  receive  the  public  attention  which  they  ought  to  have. 

The  influence,  if  not  the  authority  of  the  State,  may  also,  I  think,  be  most 
beneficially  exerted  on  behalf  of  Science,  through  the  educational  rules  and 
principles  of  administration  of  the  Privy  Council.  But  the  Committee  of 
Council,  in  the  adoption  of  those  rules,  is  necessarily  governed  to  a  certain 
extent  by  the  feelings  and  opinions  of  tlie  various  churches  and  bodies  which 
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are  the  primarj  rapportera  of  our  existiog  edaoational  lystem.  In  the  last 
Report  of  the  Council  of  the  Geographical  Society,  they  aououiice  a  com* 
municatioD  from  the  Committee  of  Privy  Council,  requesting  the  Society  to 
appoint  an  Examiner  in  Geography,  to  be  aasociated  with  other  examiners 
on  other  branches  of  education.  It  may  be  well  worthy  of  conslderatioii, 
whether  the  same  expedient  might  not  be  usefully  adopted  in  reference  to 
other  branches  of  science,  whidb  have  hitherto  formed  a  less  admitted  part 
of  ordinary  instruction. 

And  this,  Gentlemen,  brings  me  to  say,  that  the  Advancement  of  Sdenoe 
depends,  above  all  things,  on  securing  for  it  a  better  and  more  ac- 
knowledged place  in  the  education  of  the  young.  There  are  many  signs 
that  the  time  is  coming  when  our  wishes  in  this  respect  will  be  fulfilled. 
Ther  would  be  fulfilled,  perhaps,  still  more  rapidly,  but  for  the  operadoa 
of  ODStructing  causes,  some  of  which  we  should  do  well  to  notice.  How 
often  do  we  find  it  assumed,  that  those  who  urge  the  claims  of  Science 
are  desirous  of  depreciating  some  one  or  more  of  the  older  and  more  aacred 
branches  of  education !  In  respect  to  elementary  schoob  we  are  generally 
opposed,  as  aiming  at  the  displacement  of  religious  teaching;  whibt  in 
respect  to  the  higher  schoob  and  colleges,  the  cudgels  are  taken  up  in 
behalf  of  classical  attainments.  A  remarkable  example  of  the  influence 
of  these  feelings  will  be  found  in  a  speech  delivered  by  Lord  Lyndhurst 
during  the  late  session  of  Pariiament.  With  all  the  power  of  his  digni- 
fied and  commanding  eloquence  he  asserted  the  right  of  the  elder  studies 
to  their  ' time-honoured  pre-eminence;  and  in  the  keen  pursuit  of  this 
argument  even  he  was  almost  tempted  to  speak  in  a  tone  of  some  deprecia- 
tion of  those  noble  pursuits  in  which  the  University  of  which  he  is  a  distin- 
guished ornament  has  won  no  small  portion  of  her  fame*  But  sorely  no 
enlightened  friend  of  the  Natural  Sciences  would  seek  to  challenge  this 
imaginary  competition.  Perhaps,  indeed,  like  other  zealous  advocates,  we 
may  have  sometimes  overstrained  our  language,  and  have  thereby  given  each 
Tantage-ground  to  prejudice,  that  it  has  been  enabled  to  assume  the  form  of 
iust  objection.  We  cannot  too  eamestlv  disdaim  the  idea  that  the  know- 
ledge of  physical  laws  can  ever  of  itself  form  the  groundwork  of  any  activa 
infiuenoe  in  morals  or  religion.  Any  such  idea  would  only  betray  our  igno- 
rance of  some  of  the  deepest  principles  of  our  nature.  But  this  does  not 
afi^  the  estimate  which  we  may  justly  put  on  an  eariy  training  in  the 
principles  of  physical  research.  That  estimate  may  be  not  the  len  a  h^ 
one,  because  it  does  not  assign  to  science  what  belongs  to  other  things. 

There  is  one  aspect  in  which  we  do  not  require  to  plead  the  cause  of 
•dence  as  an  element  in  education,  and  on  that,  therefore,  I  shall  not  dwelL 
I  mean  that  in  which  certain  applied  sciences  are  recognized  as  the  essential 
bases  of  professional  training:  as,  for  example,  when  we  engineer  is  trained 
in  the  principles  of  mechanics  and  hydrostatics,  or  the  physician  in  those  of 
chemistry.  Of  course,  with  every  new  application  of  the  sciences  to  the  arts 
of  life  this  direct  influence  wiU  extend.  But  what  we  desire,  and  ought  to 
aim  at,  is  something  more.  It  is,  that  abstract  science,  without  special  refers 
ence  to  its  departmental  application,  should  be  more  recognised  as  an  essen- 
tial element  in  every  liberal  education.  We  desire  this  on  two  grounds 
mainly ;  first,  that  it  will  contribute  more  than  anything  else  to  the  further 
advancement  of  science  itself;  and,  secondly,  because  we  believe  that  it 
would  be  an  instrument  of  vital  benefit  in  the  culture  and  strengthening  of 
the  mental  powers. 

But,  as  regards  both  these  great  otjects,  we  must  remember  that  much 
will  depend  on  the  manner  in  which  elementary  instruction  in  science  ia  oon- 
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dacted;  on  the  coooeption,  in  fact,  which  we  entertain  of  what  sdenoe  really 
k.  Nothing  can  be  easier  than  so  to  teach  science  as  to  feed  everj  mental 
fioe  or  weakness  which  obdtructs  the  progress  of  knowledge,  or  blinds  men  to 
every  evidence  of  new  truths,  in  self-satisfied  contemplation  of  the  few  they 
have  already  ascertained.  May  we  not  illustrate  thb  by  the  effect  which  has  not 
seldom  been  produced  by  the  scientific  education  of  professions?  It  is  true, 
indeed,  that  professional  men  have  often  enlarged  the  field  of  science  by  the 
discovery  of  new  and  important  truths.  Some  of  the  strongest-armed  pioneers 
of  science  have  been  of  this  class.  But  how  have  their  discoveries  been  too 
often  reoeived  by  their  professional  brethren?  How  many  of  them  have 
been  4issailed  by  every  weapon  in  the  extensive  armoury  of  prejudice  and 
bigotry  I  How  many  of  them  have  had  their  name  recognized  only  after  it 
had  been  written  on  the  grave  I  and  over  whom  we  might  well  repeat  the 
noble  lines — 

.....  Now  thy  browi  are  cold 
We  see  thee,  what  thou  art,  and  know 
Thy  likeness  to  the  wise  below, 
Thy  kindred  with  the  great  of  old. 

What  we  want  in  the  teaching  of  the  young,  is,  not  so  much  the  mere 
results,  as  the  methods^  and,  above  all,  the  history  of  science.  How,  and  by 
what  steps  it  has  advanced ;  with  what  large  admixture  of  error  every  new 
truth  has  been  at  first  surrounded ;  by  what  patient  watchings  and  careful 
reasonings ;  by  what  chance  suggestions  and  happy  thoughts ;  by  what  doci- 
lity of  mind,  and  faith  in  the  fullness  of  Nature's  meanings ;  in  short,  by 
what  kinds  of  power  and  virtue,  the  great  men,  aye,  and  the  lesser  men  of 
science  have  each  contributed  their  quota  to  her  progress ;  this  is  what  we 
ought  to  teach,  if  we  desire  to  see  education  well  conducted  to  the  great  ends 
in  view.  It  is  not  merely  for  the  sake  of  investing  the  abstractions  of  science 
with  something  of  a  living  and  human  interest,  that  we  should  recall  and  re- 
vive these  passages  in  her  history :  nor  is  it  merely  to  impress  her  results 
better  on  the  memory,  as  we  fill  up  from  biographies  and  other  sources  of 
information,  the  meagre  page  of  the  general  historian.  It  is  for  something 
more  than  this.  It  is  both  that  they  may  be  more  encouraged  to  observe 
nature,  and  that  they  may  better  understand  bow  to  do  so  with  effect  It 
is  that  they  may  cultivate  that  temper  of  mind  to  which  she  most  loves  to 
reveal  her  secrets.  And  as  regards  those  whose  own  opportunities  of  obser- 
vation may  be  small,  it  is  that  they  may  better  appreciate  the  labours  of 
others ;  and  may  be  enabled  to  recognize,  in  the  midst,  perhaps,  of  much  ex- 
travagance, the  tokens  of  real  genius,  and  in  the  midst  of  much  error  the 
golden  sands  of  truth. 

It  is  one  of  the  many  observations  of  Sir  C.  Lyell  which  have  a  much 
wider  application  than  that  to  which  they  were  specially  directed,  that  the 
mistake  of  looking  too  exclusively  to  the  grand  results  of  geological  change, 
and  of  referring  them  too  readily  to  sudden  agencies  of  tremendous  activity 
and  power,  tended  to  check  the  advance  of  that  science,  by  discouraging 
habits  of  watchfulness  over  those  operations  which  are  contemporary  with 
ourselves,  and  the  secret  of  whose  power  is  to  be  found  in  the  lapse  of  time. 
An  effect  precisely  analogous  is  produced  on  the  progress  of  science  as  a 
whole  by  a  simiUr  method  of  regarding  it.  And  even  when  the  history  of 
that  progress  is  attended  to  at  all»  there  is  a  natural  disposition  to  look  back 
to  a  few  great  names  among  the  number  of  its  chief  promoters,  as  Beings 
who,  by  dint  only  of  some  unapproachable  superiority  of  intellect,  have 
taught  us  all  we  know.  It  is  true,  indeed,  there  have  been  a  few  such  men; 
just  ai  there  have  been  penods  of  sudden  geological  operations,  which  have 
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upheaved  at  once  stupendous  and  enduring  monuments.  But  even  in  re- 
spect to  those  great  men,  it  will  often  be  found  that  at  least  one  great  secret 
of  their  power  has  lain  in  virtues  which  might  be  more  common  than  unfortu- 
nately they  are  found  to  be.  That  openness  and  simplicity  of  mind  which 
is  ever  ready  to  entertain  a  new  idea,  and  not  the  less  willing  that  it  may  be 
suggested  by  some  common  and  familiar  thing,  is  one  of  the  surest  accom- 
paniments oV  genius.  But  it  is  clearly  separable  from  extraordinary  intelleo- 
tual  power,  although,  where  both  are  found  together,  the  great  results  pro- 
duced are  too  often  attributed  to  the  more  brilliant  faculty  alone.  Profeaaor 
Whewell,  in  his  most  interesting  History  of  the  Inductive  Sciences,  whilst 
deprecating  the  degree  of  attention  which  has  been  paid  to  the  well-known 
story  respecting  the  origin  of  Newton's  thoughts  on  gravitation,  has  never* 
theless  stated,  with  his  usual  clearness  and  precision,  the  essential  troth 
which  the  traditions  of  science  have  done  well  to  cherish.  Those  who  have 
been  competent  to  judge  of  the  calibre  of  Newton's  mind,  of  its  powers  of 
pure  abstract  reasoning,  have  with  one  voice  assigned  it  the  highest  place  in 
the  records  of  human  intellect.  Doubtless,  it  was  those  powers  which  enabled 
him  to  prove  what  otherwise  would  have  remained  conjecture.  But  it  is  not 
the  less  important  to  observe,  that  the  suggestion  on  which  these  powers  were 
called  to  work  was  one  eminently  characteristic  of  a  mind  where  simplicity  and 
greatness  were  indeed  synonymous.  That  the  celestial  motions,  about  which  so 
many  wonderful  facts  were  then  already  known,  and  which  had  been  referred 
to  so  many  mysterious  and  imaginary  forces^,  should  be  indeed  identical  in 
kind  with  the  motions  which  took  place  close  beside  him,  and  that  the  same 
rules  should  be  applicable  to  each,  this  was  an  idea  in  which,  to  une 
Dr.  Whewell's  words,  "  Newton  had  no  forerunner."  We  do  not  need  to 
compare  the  relative  importance  of  those  qualities  of  mind  which  are  in- 
dicated in  the  first  conception  of  such  an  idea,  and  of  those  other  faopltiea 
which  could  alone  crown  it  with  demonstration,  and  add  it  to  the  number  of 
established  tniths.  For  the  attainment,  by  a  single  individual,  of  results  ao 
grand  and  so  complete  as  those  which  were  reached  by  Newton,  each  was 
necessary  to  the  other.  But  characteristics,  which  were  in  him  united,  have  not 
the  less  had  their  separate  value  when  divided  in  other  men ;  and  it  cannot 
be  too  often  repeated,  that  habits  of  wakeful  observation  on  the  conmioneat 
pheenomena  of  nature  are  often  alone  enough  to  yield  a  rich  harvest  to  the 
man  of  science,  and  to  crown  his  labours  with  an  immortal  name.  Thia  has 
been  a  result  of  continual  recurrence  in  the  progress  of  knowledge.  It  is  the 
expression  and  evidence  of  a  truth  of  equal  importance  in  the  moral  and  the 
physical  world,  that  the  common  things  which  surround  us  in  our  daily  life, 
and  many  of  which  we  do  not  really  see.  only  because  we  see  them  too  often 
and  too  familiarly,  are  governed  by  principles  of  infinite  interest  and  valnei 
and  whose  range  of  application  is  wide  as  the  universe  of  God. 

And  this  brings  me  to  say  a  word  on  the  value  of  instruction  in  Physical 
Science,  not  merely  with  a  view  to  its  own  advancement,  but  as  in  itself  a 
means  of  mental  training  and  an  instrument  for  the  highest  purposes  of  edu- 
cation. It  is  in  this  latter  point  of  view  that  its  claims  seem  to  be  least  ad- 
mitted or  understood.  We  may  bear  an  exception  made  in  favour  of  the 
exact  sciences,  which  involve  the  application  of  Mathematical  knowledge» 
since  this  has  been  long  recognized  as  requiring  the  highest  intellectual  exer- 
tion ;  but  with  regard  to  other  sciences,  how  often  do  we  hear  them  con- 
demned as  afibrding  *<  mere  information,"  and  as  tending  in  no  sensible  de- 
gree to  strengthen  and  invigorate  the  mental  powers  I  But,  again  I  say,  this 
would  entirely  depend  on  how  Science  is  to  be  taught — whether  by  a  mere 
cramming  of  facts  from  manuals,  or  by  explaining  how  and  by  whom  fimner 
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probleiiM  have  been  solved^ — what  and  how  vast  are  other  problems  yet 
waiting  for,  and  capable  of  solution.  And  even  where  the  researches  of 
Physiod  Science  can  do  little  more  than  guide  conjecture,  or  illustrate  merely 
what  it  cannot  prove,  how  grand  are  the  questions  which  it  excites  us  to 
ask,  and  on  which  it  enables  us  to  gather  some  amount  of  evidence  I  In 
Geology,  is  it  true,  or  is  it  not  true,  that  "  we  can  see  no  trace  of  a  beginning 
— no  symptom  of  an  end  ?"  To  what  extent,  and  in  what  sense  are  we  yet 
eotided  to  say,  that  there  has  been  an  advance  in  organization  as  there  has 
been  advance  in  time  ?  In  Physiology,  what  is  the  meaning  of  that  great 
law,  of  adherence  to  type  and  pattern,  standing  behind  as  it  were,  and  in 
reserve  of  that  other  law  by  which  organic  structures  are  specially  adapted 
to  special  modes  of  Life  ?  What  is  the  relation  between  these  two  laws ;  and 
can  any  light  be  cast  upon  it,  derived  from  the  history  of  extinct  forms,  or 
from  the  conditions  to  which  we  find  that  existing  forms  are  subject  ?  In 
Vegetable  Physiology  do  the  same,  or  similar  laws  prevail, — or  can  we  trace 
others,  such  as  those  on  the  relations  between  structure,  form  and  colour,  of 
which  clear  indications  have  already  been  established,  in  communicationa 
lately  made  to  this  Association  by  Dr.  M'Cosh  and  Dr.  Dickie  of  Belfast? 
In  Chemistry,  how  is  it  that  some  of  the  most  powerful  actions  escape  our 
finest  analyses?  In  Medicine,  what  is  the  action  of  specifics?  and  are  there 
DO  more  discoveries  to  be  made  such  as  rewarded  the  observation  of  Jenner, 
in  the  almost  total  extinction  of  a  fearful  and  frequent  scourge  ?  It  is  in  refer- 
ence to  such  great  questions,  and  ten  thousand  others  equally  interesting  and 
important,  that  the  pursuits  of  science  call  forth  the  highest  activities  of  the 
mind,  and  exercise  every  power  of  thought  and  reasoning  with  which  it  has 
been  endowed. 

Indeed  it  aiay  fairly  be  questioned  whether  those  sciences  which  are  called 
exact,  are  necessarily  the  best  preparation  for  the  actual  business  of  the  world. 
It  is  the  rare  exception,  and  not  the  rule,  when  exact  and  perfect  demonstration 
becomes  applicable  to  the  afiairs  of  life.  In  general,  men  have  to  balance 
betw^n  a  thousand  probabilities,  and  to  take  into  account  a  thousand  con- 
flicting tendencies.  Surely  there  can  be  no  training  better  than  that  which 
tesehes  ns  by  what  carefiil  inductive  reasoning — ^by  what  separation  between 
permaDeot  and  accidental  causes, — by  what  constant  reference  from  the  pre- 
sent to  the  past,  and  from  the  past  back  again  to  the  present,  our  existing 
knowledge  has  been  attained  in  the  paths  of  physical  research.  It  is  true, 
indeed,  that  where  men's  passions  and  prejudices  are  much  concerned,  no 
amount  of  teaching  will  ever  induce  them  to  follow  or  attend  to  the  best 
methods  of  arriving  at  the  truth.  But  even  where  there  are  no  such  dis- 
turbing causes,  where  moderate  and  candid  men  are  expressing  their  sincere 
convictioBSy  how  constantly  do  we  hear  them  ascribing  effects  to  causes, 
which  the  slightest  habit  of  correct  reasoning  would  have  been  sufiicient  to 
dismiss  I  In  questions  of  great  social  or  political,  as  well  as  of  philosophical 
unportance,  the  want  of  such  habit  is  often  most  painfully  apparent,  and 
serves  in  no  small  degree  to  retard  the  progress  of  mankind.  The  necessity 
of  considering  all  questions  with  reference  to  fundamental  principles  or  laws, 
and  these  again  with  reference  to  the  dbturbing  causes  which  delay  or  sus- 
pend their  operation,  the  mode  of  weighing  evidence,  and  the  degree  of  value 
to  be  attached  to  that  which  is  of  a  merely  negative  kind — these  are  things 
of  which  we  are  perpetually  reminded  in  the  pursuits  of  science ;  and  these 
sorely  are  no  useless  lessons,  whether  in  religious,  social,  or  political  affairs. 

And  then  there  is  another  consideration  of  no  small  importance.  As 
Science  has  now  come  to  a  stage  in  her  progress,  when  she  heads  the  Arts, 
tad  flings  back  upon  them  her  reflected  light,  so  also  has  ^e  now  reached  a 
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degree  of  developmeiit,  which  oMta  some  rays  forward  on  quettioils  of  higher 
import  than  those  which  she  can  fully  answer.  It  is  in  vain  that  we  try  to 
draw  definite  lines  between  the  Physical  and  the  Metaphysical, — between  the 
SecuUr  and  the  Religious.  There  is  a  felt  relation  between  the  laws  which 
obtain  in  each — such  indeed  as  we  might  expect  to  find  in  provinoes  of  a 
universal  empire.  The  consequence  is,  that  in  every  speculation  on  those 
higher  questions  on  which  men  will  and  must  speculate— in  every  system  of 
Philosophy,  whether  ancient  or  modem,  they  draw  not  merely  their  illustra- 
tions, but  not  a  few  of  their  conclusions  from  science,  or  from  that  which 
passes  by  the  name.  If,  therefore,  her  discoveries,  and  above  all,  her 
methods  and  her  history  be  but  partially  and  superficially  underrtood,  the 
popular  mind  will  be  a  perpetual  prey  to  the  most  specious  forms  of  error, 
but  that  history  teaches  caution.  It  is  full  of  warning  as  well  as  of  example. 
In  being  a  history  of  the  progress  of  knowledge,  it  is  a  history  also  of  tha 
obstructions  which  Knowledge  has  encountered,  and  an  index  of  those  to 
which  she  is  still  exposed.  The  influence  of  opinions  and  theories  precon- 
ceived/—of  rash  conclusions,  and  of  false  analogies,  has  been,  and  still  is,  a 
perpetual  source  of  danger*  So  much  is  this  the  case,  that  we  soon  learn  to 
receive  with  extreme  caution  the  inferences  drawn  by  men  of  scienoe  fWun 
the  facts  they  may  bring  to  light,  wherever  these  inferences  tduch  upon  other 
departments  of  knowledge.  The  relation  in  which  a  new  fact  or  law  stands 
to  others  is  seldom  at  once  rightly  understood.  It  is  only  through  fightings 
and  controversies  of  every  kind  that  it  gradually  finds  its  place ;  and  be* 
comes,  not  unfrequently,  an  instrument  in  defence  of  truths  which  at  first  it 
was  supposed  to  sap  and  undermine.  I  do  not  mean  to  say  that  the  full 
meaning  of  the  discoveries  of  science  is  always  brought  to  light.  Far  from 
it.  It  would  be  more  true  to  say  that  their  ultimate  meaning  is  never 
reached ;  and  that  for  every  question  which  Science  answers,  she  propounds 
another  which  it  is  beyond  her  powers  to  solve.  But  in  this  we  may  see  the 
strongest  of  all  arguments  against  our  entertaining  any  fear  of  science,  as 
regaixU  the  interests  of  religion.  It  is  sometimes  proudly  asked,  whtf  shall 
set  bounds  to  Science,  or  to  the  widening  circle  of  her  horisou  ?  But  why 
should  we  try  to  do  so,  when  it  is  enough  to  observe  that  that  horiion,  how* 
ever  it  may  be  enlarged,  is  an  horison  still — a  circle  beyond  which,  however 
wide  it  be,  there  shine,  like  fixed  stars  without  a  parallax,  eternal  problems  in 
which  the  march  of  scienoe  never  shows  any  change  of  place.  If  there  be  one 
fact  of  which  Science  reminds  us  more  perpetually  than  another,  it  is  that  wa 
have  faculties  impelling  us  to  ask  questions  which  we  have  no  powers  enabling 
us  to  answer.  What  better  lesson  of  humility  than  this— what  better  indi* 
cation  of  the  reasonableness  of  looking  to  a  state  in  which  this  discrepancy 
shall  be  done  away  ;  and  when  we  shall  **  know,  even  as  we  are  known  1 " 

But,  Gentlemen,  I  have  already  detained  you  too  long,  and  occupied  your 
time  far  less  profitably  than  it  would  have  been  occupied  by  many  who  are 

f  resent  on  this  occasion.  The  hospitality  of  this  great  city  will  afibrd  you» 
trust,  a  pleasant,  and  your  own  exertions  will  secure  a  profitable,  Meeting. 
You  may  well  engage  in  its  business  and  discussions,  with  a  sense  of  tha 
high  interest  and  value  of  your  punuits— iiot  less  interesting  in  themselves, 
—not  less  conducive  to  the  progress  and  happiness  of  mankind, — not  less 
tasking  the  noblest  faculties  of  the  mind,  than  those  which  engross  the  atten- 
tion of  jurists,  of  soldiers  or  of  statesmen,  when  their  motives  are  the  purest^ 
and  their  obgects  are  the  best. 
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Report  on  the  Relation  between  Explosions  in  Coal-mines  and  Re- 
volving  Storms.  By  Thomas  Dobson^  B.A.,  of  St.  John^s  College^ 
Cambridge. 

In  coat-mineB  liable  to  explosions^  there  is  a  continuous  discharge  of  car- 
buretted  hydrogen  gas,  from  the  innumerable  minute  fissures  of  the  fractured 
ooal»  into  the  galleries  of  the  mine.  The  rate  and  quantity  of  this  issue  of 
gas  depend,  e^steris  paribus,  upon  the  density  of  the  atmosphere ;  being 
greater  when  this  density  is  less,  and  vice  versd.  The  preponderance  of  air 
over  gas  in  the  atmosphere  of  the  mine  never  falls  below  a  certain  fixed 
ratio  without  producing  a  risk  of  explosion ;  hence  a  due  adjustment  must 
be  maintained  at  all  times  between  the  rates  of  ventilation  and  of  gaseous 
,  discharge,  in  order  to  prevent  the  mine  from  becoming  charged  with  gas 
op  to  the  explosive  point 

It  is  here  proposed  to  consider  the  effect  of  extraordinary  fluctuations  of 
the  density  and  temperature  of  the  atmosphere  in  deranging  this  delicate 
adJQStment  of  opposing  powers. 

There  are  two  ways  in  which  meteorological  agency  may  render  the  atmo- 
sphere of  a  mine  explosive. 

1.  During  a  period  of  comparatively  calm  weather,  when  the  mercury  in 
the  barometer  ranges  above  30  inches  for  several  days,  the  usual  escape  of  gas 
into  the  mine  is  checked  by  the  greater  density  of  the  air,  and  the  tension  of 
the  pent-np  gases  increases.  If  such  a  period  be  succeeded  by  a  rapid  dimi- 
nution of  atmospheric  pressure,  indicated  by  a  considerable  fall  of  the  mer- 
curial column,  the  consequent  outpouring  of  suddenly  liberated  gas  may  be 
so  great  as  to  overpower  the  ordinary  ventilation  of  the  mine,  and  thus  an 
explosive  atmosphere  may  be  produced  by  an  excessive  issue  of  gas^  owing  to 
a  sudden  decrectse  of  atmospheric  pressure. 

2.  Supposing  the  action  of  the  ventilating  mechanism  to  remain  unchanged 
and  the  flow  of  gas  into  the  mine  to  be  steady  and  constant  in  quantity,  it  is 
evident  that  the  effective  ventilation  will  vary  inversely  as  the  temperature  of 
the  external  air.  In  fact,  the  efiSciency  of  the  ventilation  depends  chiefly 
upon  the  difference  of  temperature  of  the  air  in  the  mine  and  the  air  above- 
ground.  Hence  a  considerable  rise  in  the  temperature  of  the  external  air 
may  so  impede  the  ventilation  as  to  render  it  inadequate  to  efl'ect  the  neces- 
sary dilation  and  removal  of  even  the  ordinary  quantity  of  gas  discharged ; 
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and  the  atmosphere  of  a  mine  may  thus  become  explosive  from  a  toani  cf 
ntffideni  axr^  owing  to  a  sudden  increcute  of  atmospheric  temperature. 

There  are  two  distinct  and  essential  conditions  necessary  to  cause  an  ex- 
plosion in  a  coal-mine : — 

Ist.  The  atmosphere  of  the  mine  must  be  rendered  inflammable. 

2ndly.  The  inflammable  air  must  be  ignited. 

The  condition  of  inflammability  may  occasionally  arise  from  a  workman 
unexpectedly  breaking  into  a  reservoir  of  accumulated  gas ;  from  the  fall  of 
the  roof  of  a  Goaf,  or  old  waste ;  or  from  the  accidental  derangement  of  the 
ventilating  machinery.  Such  fortuitous  cases  do  not  belong  to  the  present 
inquiry. 

As  the  instant  tf  ignition  is  independent  of  the  weather,  and  is  generally 
determined  by  an  individual  act  of  carelessness,  it  is  obvious  that  any  reason- 
ing based  on  the  action  of  the  barometer  or  thermometer  just  at  the  time  <f 
ejiplosion  will  be  apt  to  lead  to  conflicting  and  even  erroneous  results.  This 
will  appear  more  plainly  from  a  brief  consideration  of  the  attempts  that  have 
been  made  hitherto  to  determine  the  relation  between  explosions  in  coal-mines 
and  atmospherical  fluctuations. 

In  the  minutes  of  evidence  on  "  Accidents  in  Coal-mines,"  taken  before  a 
Select  Committee  of  the  House  of  Lords  in  1849,  is  a  table,  constructed  by 
J.  Hutchinson,  Esq.,  M.D.,  of  thirty  of  the  ''chief  explosions"  since  1800  in 
Northumberland  and  Durham,  with  one  daily  reading  of  the  barometer  and 
thermometer  at  Newcastle-upon-Tyne,  for  each  of  three  days,  of  which  the 
day  of  explosion  is  the  last  The  mean  action  of  the  barometer  on  the  thirty 
days  of  explosion  is  found  to  be  a  depression  of  "02  (two-hundredths)  of  an 
inch ;  and  that  of  the  thermometer  an  elevation  of  one  degree.  Hence  it  is 
concluded  that  the  relation  between  such  explosions  and  the  barometer  b 
**  feeble "  compared  with  their  relation  to  the  thermometer  (Pari.  Report, 
&o^  1849,  p.  154^. 

T.  J.  Taylor,  Esq.,  an  eminent  colliery- viewer  in  the  North  of  England, 
has  selected  twenty-five  of  the  **  great  pit-explosions "  in  the  same  district, 
and  likewise  tabulated  a  single  barometrical  reading  at  Newcastle-upon- 
Tyne,  for  each  of  three  days,  of  which  the  second  is  the  day  of  explosion 
(Idem,  p.  557). 

These  tables  have  been  generally  accepted  as  conclusive  against  the  con- 
nexion between  a  falling  barometer  and  explosions  in  coal-mines.  In  a  par- 
ticular instance,  where  a  great  fall  of  the  barometric  column  immediately 
preceded  a  fatal  explosion,  a  Government  Inspector  of  Mines  cites  these 
tables  as  the  basis  of  his  opinion  that  the  fall  of  the  mercury  had  no  ^ect  in 
producing  the  explosion  referred  to  (Pari  Report,  &c.  1853,  Qu.  54S»  568). 

The  following  considerations  will  show  that  the  nugatory  result  of  these 
tables  is  really  no  evidence  of  the  absence  of  meteorological  influences. 

1st.  By  selecting  the  explosion  for  the  critical  phofiomenon  of  the  inquiry, 
the  numerous  cases  are  excluded  where  explosions  have  been  foreseen  and 
prevented,  when  the  atmosphere  of  the  mine  has  been  observed  to  have  become 
highly  inflammable  before  it  was  too  late  to  retreat.  Two  instructive  instances 
of  this  kind  are  mentioned  in  a  letter  of  the  24th  Sept.  1839,  from  T.  D. 
Brown,  Esq.,  the  owner  of  Jarrow  Colliery,  published  in  the  Appendix  to  the 
able  Report  of  the  South  Shields  Committee.  Mr.  Brown  writes,  "  On  the 
1st  Sept.  I  find  the  barometer  stood  at  28*81  inches.  The  master- wasteman's 
account  of  the  state  of  the  air  in  Jarrow  pit  on  that  day  is,  that  it  was  so  bad 
that  the  gas  came  to  the  shaft  On  the  day  of  the  great  storm  (7th  January, 
1839)  my  barometer  was  down  to  27*48  inches,  and  the  wasteman's  aeoount 
is,  that  he  seldom,  if  ever,  knew  a  pit  to  be  in  such  a  state.    The  gas  came 
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to  the  shaft  in  the  Bensham ;  and  having  made  its  appearance  in  the  Bentham 
engine  chimney,  it  was  found  necessary  to  extinguish  the  fire.  The  waste- 
man  says  that  the  glass  does  not  fall  two  degrees  without  a  change  being 
perceptible  below." 

Notwithstanding  the  absence  of  an  explosion  in  each  of  these  cases^  it  is 
manifest  that  the  readings  28*81  and  27*48  ought  to  have  appeared  in  the 
tables. 

Sttdly.  By  estimating  the  hnpartance  of  the  explosion  by  the  number  of 
persom  kiUed,  the  great  explosions  are  omitted  which  have  occurred  at  times 
when  few  persons  were  in  the  mine. 

Srdly.  By  taking  a// the  ^r«i<  eaqdosians,  some  cases  are  included  which  have 
arisen  from  known  accidental  causes,  unconnected  with  atmospherical  changes. 

These  tables  are,  therefore,  defective  with  respect  to  a  large  and  important 
dass  of  cases,  and  redundant  with  respect  to  others  which  have  no  relation  to 
meteorologicfd  agency.  But  even  if  they  had  been  perfect,  the  results  would 
stiU  have  been  illusory,  so  long  as  the  attention  was  confined  to  the  action  of 
the  barometer  and  thermometer  at  the  time  cf  expUmon ;  for  the  transit  of 
a  great  atmospheric  storm  generally  occupies  several  days,  during  which  a 
mine  may  continue  in  a  "foul"  and  dangerous  state,  ready  to  explode  at  any 
stage  of  the  storm's  progress.  The  mercurial  column,  therefore,  at  the  time 
of  explosion,  may  have  any  length  comprised  within  the  extreme  limits  of  the 
range  of  the  barometer.  The  condition  of  ignition,  and  therefore  the  explo- 
sion, may  even  be  deferred  until  the  storm  has  entirely  passed  over,  and  the 
mercury  has  resumed  the  height  and  stability  peculiar  to  settled  weather. 

Thus,  on  the  Srd  and  4th  of  November  1850,  *<a  most  violent  storm  of 
wind"  caused  great  loss  of  life  and  property  in  Great  Britain ;  blowing  down 
vails,  chimneys,  trees,  &c.  on  land,  and  destroying  many  vessels  along  the 
coasts.  At  the  Royal  Observatory,  Greenwich,  the  passage  of  the  storm  is 
■recognized  by  a  sudden  and  considerable  depression  of  the  mercury  on  the 
Srd  and  4th  of  November,  but  the  readings  range  above  SO  inches  on  the 
9th,  lOth,  and  11th  (see  Plate  V.). 

On  the  1 1th  of  November,  twenty-six  persons  perished  by  an  explosion 
in  the  Houghton  pit,  Newbottle,  county  of  Durham. 

The  remark  that  "  the  workmen  had  been  apprehensive  of  an  explosion  for 
MOfis  ^han  a  toedt^  connects  this  accident  with  the  storm  of  the  preceding 
week. 

That  such  cases  of  delayed  danger  are  not  uncommon,  appears  from  the 
following  statement  of  Mr.  Mather  to  the  Parliamentary  Conmiittee  in  1854 
(Second  Report,  Ac,  Qu.  1564).  "The  Killingworth  explosion  was  pre- 
viously indicated  for  eight  days  by  three  separate  explosions ;  the  Washing- 
ton explosion  gave  notice  for  five  weeks  of  the  coming  catastrophe;  and 
Wailsend,  that  killed  102  people,  showed  its  state  for  three  days  in  red-hot 
Davy-lamps.  All  of  them  gave  large  and  decided  indications  of  gas  being 
present  for  days  before  they  happened ;  and  these  are  some  of  the  chief  acci- 
dents that  have  occurred« .  In  one  instance  there  was,  for  a  period  of  six 
weeks,  carburetted  hydrogen  to  be  found  in  a  most  positive  manner." 

The  opinion  that  explosions  in  coal-mines  are,  in  some  manner,  dependent 
npon  certain  changes  in  the  ordinary  conditions  of  the  atmosphere,  seems  to 
have  been  long  entertained  by  the  colliers  of  the  various  mining  districts  of 
Great  Britain  and  France ;  and  is  repeatedly  expressed  in  the  minutes  of  evi- 
dence taken  by  the  Select  Committee  of  the  House  of  Lords  on  *<  Accidents 
in  Coal-mines,''  in  1849;  and  by  the  several  Committees  of  the  House  of 
Commons,  on  the  same  subject,  in  1835,  1852, 1855,  and  1854. 

It  appears  to  have  been  satisfactorily  estaUisbed  by  observation,  that  the 
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inflammable  carburetted  hydrogen  gas  oozes  out  from  the  coal  into  the  mine 
in  greatest  abundance  (and,  therefore,  that  the  danger  of  explosion  is  great- 
est) when  the  barometer  fuis  fallen  considerably^  and  a  warm  wind  blows 
from  the  south-east^  sotUhy  or  south-west  points  of  the  compass ;  and  that, 
on  the  contrary,  the  mine  is  most  free  from  gas,  and  explosions  are  least  fre- 
quent, when  the  barometer  is  high  and  the  wind  cold  and  northerly. 

A  brief  exposition  here,  of  the  general  nature  of  the  great  storms  which 
pass  over  the  British  Islands  and  the  continent  of  Europe,  will  help  to  a  right 
understanding  of  the  special  cases  to  be  afterwards  considered ;  and  will  also 
show  that  the  several  meteorological  conditions  which  have  been  so  often 
observed  to  precede,  or  accompany,  a  highly  inflammable  state  of  the  atmo- 
sphere of  a  coal-mine,  are  only  so  many  direct  consequences  of  the  "  Liaw  of 
Storms  "  in  the  Northern  Hemisphere. 

From  the  valuable  work  of  Colonel  Reid  "  On  the  Law  of  Storms  and  of 
the  Variable  Winds"  (Weale,  London,  184-9),  it  appears  that  the  great 
storms  which  sweep  over  Britain  and  the  Continent  of  Europe  during  the 
autumnal  and  winter  months,  rise  first  among  the  West  Indian  Islands ;  and 
after  coasting  along  the  sea-board  of  the  United  States,  cross  the  Atlantic 
Ocean  in  a  north-easterly  direction. 

These  storms  are  simply  immense  aerial  eddies,  or  whirlwinds,  which  ex- 
pand gradually  as  they  proceed ;  their  mean  diameter  frequently  extending 
a  thousand  miles  by  the  time  that  they  impinge  upon  Ireland  and  the  western 
coast  of  Scotland,  £ngland,'and  France.  In  the  course  of  a  few  days,  such 
a  storm  passes  over  France  and  the  British  Isles,  to  Belgium,  Holland,  Ger- 
many, Denmark,  Sweden,  and  the  Baltic  Sea  (Plate  J.). 

The  atmospheric  pressure  diminishes  continuously,  but  at  an  accelerated 
rate,  from  the  circumference  towards  the  centre  of  a  revolving  storm.  Hence> 
if  a  chord  be  drawn  parallel  to  the  track  of  the  centre,  to  represent  the  part 
of  the  storm  that  passes  over  any  assigned  place,  the  mercury  at  that  place 
will  fall  until  the  middle  of  the  chord  arrives  there ;  and  will  rise,  at  first 
rapidly,  but  afterwards  more  and  more  slowly,  as  the  second  half  of  the  storm 
is  passing  over.  It  follows  that  the  greatest  local  depression  of  the  mercury 
will  occur  simultaneously  at  all  places  situated  on  the  diameter  perpendicular 
to  the  track  of  the  cyclone. 

In  the  cyclones  of  the  Northern  Hemisphere,  the  wind  turns  in  a  direction 
contrary  to  the  motion  of  the  hands  of  a  watch,  so  that  when  a  revolving  storm 
approaches  Britain,  the  mercury  begins  to  fall,  and  a  warm  wind  to  blow  from 
the  southward.  These  are  precisely  the  circumstances  under  which  estperi" 
enoe  Juis  proved  that  coal-mines  are  most  liable  to  explosion. 

As  the  diameter  of  simultaneous  local  maximum  depression  advances,  the 
mercury  falls  faster  at  any  place  in  front  of  the  storm,  and  the  violence  of  the 
wind  increases  there. 

The  general  track  of  cyclones  passing  over  Britain  tends  towards  the 
E.N.E.  Therefore,  if  the  storm  begins  at  S.E.,  S.,  and  S.W.  respectively,  at 
three  diflerent  places,  the  wind  wiU  shift  during  the  transit  of  the  cyclone, 
from  S.E.  through  E.  to  N.  at  the  first  place;  from  S.  through  W.  to 
N.W.  at  the  second  place ;  and  from  S.W.  to  W.  at  the  third  place. 

This  shifting  of  the  wind,  which  indicates  a  passing  cyclone,  is  reckoned 
by  miners  among  the  symptoms  of  danger.  J.  Roberts,  Esq.,  Colliery  Owner 
in  Dean  Forest,  stated  before  the  Committee  of  1849  (Qu.  6272)  that  the 
gas  in  those  mines  generally  occurs  as  the  wind  shifts. 

The  diagram  (Plate  I.)  is  adapted  from  the  Chart  at  page  323  of  Colonel 
Reid  s  work,  and  represents  the  storm  of  November  1838.  I  have  added 
the  mean  direction  (E.N.E.)  of  progression,  and  drawn  chords  through 


Digitized  byVjOOQlC 


SXPIiOSIONS  IN  COAIi-MINES  AND  REVOLVING  STORMS.  5 

Wick  in  ScotlaDd,  Dublin  and  Newcastle-upon-Tyne,  Dover,  and  Oporto, 
to  illustrate  the  successive  phases  of  the  cyclone  during  its  passage  over'these 
respective  places.  At  Wick,  the  wind  shifts  from  S.E.  through  £.  to  N^ 
and  blows  hardest  at  E.N.E.  At  Dover,  the  wind  shifts  from  S.  through  W. 
to  N.W.,  and  blows  hardest  at  W.S.W.  At  Oporto,  the  wind  shifts  from 
S.W.  to  W.,  and  blows  hardest  at  W.S.W. 

The  centre  passes  over  Dublin  and  Newcastle-upon-Tyne,  where  tbe  wind 
shifu  abruptly  from  S.S.E.  to  N.N.W.,  a  short  lull  probably  preceding  the 
change  of  wind.     Here  the  mercury  falls  lowest. 

Since  all  the  different  coal-fields  of  Britain  are  sometimes  subjected  to  the 
action  of  one  cyclone  at  the  same  time,  the  occurrence  oi  nearly  simultaneous 
exphsians  in  mines  far  apart  may  be  anticipated ;  and  since  storms  travel 
towards  the  E.N.E.,  explosions  in  the  coal-mines  of  France,  Belgium,  &c 
will  sometimes  happen  a  day  or  two  after  a  great  storm  has  passed  over  the 
British  Islands.  If  the  number  of  such  cases  is  found  to  be  considerable,  it 
will  be  a  strong  proof  of  the  connexion  between  revolving  storms  and  explo- 
sions in  coal-mines.  This  proof  will  be  confirmed  by  our  finding  that  afler 
an  entire  absence  of  explosions  for  many  weeks,  several  occur  almost  simul- 
taneously, just  after  the  arrival  at  Britain  of  some  extraordinary  atmospheric 
paroxysm^  which  has  already  devastated  the  islands  and  shores  of  the  Gulf  of 
Mexico,  and  the  sea-board  of  the  United  States,  and  left  several  wrecked  and 
disabled  ships  in  the  rear  during  its  eastward  course  across  the  Atlantic. 

Unfortunately  our  mining  records  are  defective  with  regard  to  two  large 
classes  of  phsenomena,  which  are  eligible  as  evidence  in  this  inquiry. 
They  seldom  notice  explosions  which  have  not  been  fatal  to  human  life,  and 
they  contain  no  account  of  cases  like  those  at  Jarrow  in  1839,  where  mines 
have  been  filled  with  gas  during  stormy  weather,  and  explosions  have  been 
prevented. 

In  order  {to  ascertain  the  relation  between  explosions  and  the  seasons  of 
tbe  year,  Mr.  Taylor  has  arranged,  in  monthly  periods,  a  table  of  115  of  the 
chief  explosions  during  forty  years  in  the  north  of  England  (Pari.  Report, 
&C  1849,  p.  572). 

Up  to  the  end  of  1854  there  are  recorded  514  explosions  in  British  coal- 
mines. With  these  I  have  constructed,  in  monthly  periods,  the  curve  A 
(Plate  II.),  which  agrees  remarkably  well  with  the  corresponding  curve  B^ 
formed  from  the  115  explosions  selected  by  Mr.  Taylor.  In  the  curve  C,  I 
have  grouped  all  the  explosions  (491)  of  which  the  day  of  occurrence  is 
known,  in  73  periods  of  5  days  each.  The  minimum  for  the  year  in  A  is  23, 
and  falb  in  February ;  in  B  is  3,  and  falls  in  January  and  February ;  and  in 
C  is  1,  and  falls  in  January  20-25. 

The  maximum  for  the  year  in  A  is  55y  and  falls  in  June;  in  B  is  15,  and 
falls  in  June  and  December ;  in  C  is  12,  and  falls  June  9-14,  and  July  9-14. 

The  persistent  character  of  these  curves,  with  respect  to  the  places  of  their 
maxima  and  minima,  proves  indisputably  the  ^^lera/ dependence  of  explosions 
in  coal-mines  upon  the  seasons  of  the  year. 

The  lowest  temperature  of  the  year  occurs  between  the  middle  of  January 
and  the  middle  of  February.  The  ventilation  of  mines  is  consequently  most 
active  daring  these  months ;  and  accordingly  the  curves  show  that  this  is  the 
season  least  liable  to  explosions. 

As  the  temperature  increases,  explosions  are  more  frequent,  until  the  highest 
temperature  and  the  greatest  number  of  explosions  take  place  together  in  June 
and  July.  In  September  the  curve  descends,  that  is,  the  number  of  explo- 
sions is  less  as  the  temperature  decreases.  The  rise  of  the  curve  at  the  end  of 
September,  and  the  great  number  of  explosions  in  October,  November,  and 
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December,  is  due  chieflj  to  the  frequent  and  sudden  diminutions  of  atmo- 
spheric pressure  vfhich,  accompany  the  storms  that  prevail  during  these 
months. 

The  advent  of  a  cyclone  to  Britain  produces  both  the  meteorological 
conditions  which  tend  to  make  the  atmosphere  of  a  mine  explosive.  The 
barometer  falls  and  the  thermometer  rises.  The  examination  of  particular 
instances  of  explosions  will  show  that  both  causes  frequently  concur  in  pro- 
ducing them.  But  from  March  to  August  a  rising  thermometer  is  the  ex- 
ponent of  danger  from  the  predominating  meteorological  agent,  and  a /{tiling 
barometer  is  the  corresponding  exponent  from  August  to  January;  while  the 
curves  indicate  that  the  increased  activity  of  the  effective  ventilation  renders 
January  and  February  a  period  of  comparative  safety,  so  far  as  atmospherical 
influences  are  concerned. 

The  list  of  dates  of  colliery  explosions  begins  in  1743,  and  often  presents 
a  hiatus  of  four  or  five  years  in  its  earlier  portion,  when  collieries  were  few, 
and  the  more  fatal  cases  only  were  recorded.  Of  the  514  cases  in  my  lisl^ 
considerably  more  than  one-half  have  occurred  during  the  last  five  years. 
The  rate  of  increasing  carefulness  in  observing  and  publbhing  such  cata- 
strophes, may  be  estimated  by  the  numbers  of  known  explosions  for  each 
year  since  1849.  These  were-— 22  in  1850 ;  53  in  1851 ;  67  in  1852 ;  75  in 
1853,  and  77  in  1854.  Old  meteorological  registers  are  also  much  less  com- 
plete than  those  of  recent  years. 

The  most  satisfactory  method,  therefore,  of  forming  a  correct  opinion  of 
the  nature  and  extent  of  meteorological  influences  in  producing  an  explosive 
atmosphere  in  mines,  would  be  to  take,  as  a  standard  of  comparison,  the 
barometrical  and  thermometries  curves  for  the  last  five  or  six  years,  con- 
structed from  several  daily  readings  made  at  some  observatory  situated  near 
the  centre  of  the  colliery  districts. 

By  way  of  illustration,  1  shall  examine  the  meteorological  conditions  which 
were  simultaneous  with,  or  which  immediately  preceded,  the  explosions  in 
British  coal-mines  during  the  end  of  1851  and  the  whole  of  1852.  I  have 
taken  the  Greenwich  Observations  for  1851 ;  and  for  1852  the  Manchester 
Observations,  which  were  laid  before  the  Parliamentarv  Committee  of  1854 
by  Mr.  Dickenson,  Grovemment  Inspector  of  Mines.  The  Manchester  obser- 
vations have  been  carefully  compared  with  the  contemporaneous  observations 
at  the  Royal  Observatory  at  Greenwich,  and  those  made  at  Highfield  House, 
near  Nottingham,  by  Mr.  Lowe. 

In  all  the  curves  I  have  drawn  the  vertical  fluctuations  of  the  barometer 
of  the  actual  size,  and  those  of  the  thermometer  to  a  scale  of  10°  to  an  inch. 
The  barometrical  line  of  30  inches  coincides  with  the  thermal  line  of  70° ; 
except  during  the  first  three  mouths  of  1852,  when  it  coincides  with  the 
thermal  line  of  60°,  in  order  to  save  space. 

The  upper  thermal  line  indicates  the  diwmal^  and  the  lower  ihenociumal 
temperature. 

In  the  continuous  curves  for  1851  and  1852,  each  day  is  represented  by  a 
lateral  space  of  -^^  of  an  inch,  but  in  the  barometrical  curves  of  isolated 
cyclones,  by  -^th  of  an  inch. 

In* the  vertical  strip  denoting  a  day  of  explosion,  the  space  between  the 
barometric  curve  and  the  line  of  30  inches  is  shaded,  as  also  the  space 
included  between  the  two  thermal  lines;  the  shade  being  deeper  where  more 
explosions  than  ooe  occur  on  the  same  day.  This  arrangement  enables  the 
eye  to  perceive  readily  the  height  of  the  barometer,  and  the  height  and  range 
of  the  thermometer  on  the  day  of  explosion ;  and  to  compare  them  with  those 
of  the  preceding  days. 
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The  mere  inspection  of  these  curves  will  show  that  explosions  very  seldom 
take  place  without  the  eUrtd  and  manifest  concurrence  of  one  or  bodi  of  the 
meteorological  conditions  which  tend  to  produce  an  explosive  atmosphere  in 


Explosions  in  October  1851  (see  Plate  L). 

Oct  13,  lace  Hall  Colliery,  Wigan.  I  Oct  27,  Glisthonte  Collierx,  Leedi. 

„    13,  Gnuiffe  Colliery,  Wakefield.  „    30,  Clifton  Colliery,  Halifuu 

„    20,  DewBDuiy,  Yorkshire.  |    „    31,  KilHngworth  Colliery,  Newcastle. 

All  fetal  explosions;  at  Killingworth  eight  killed  and  six  burnt 

The  approach  of  a  cyclone  raises  the  temperature  10^  on  the  12th  and 
13th,  and  a  depression  of  an  inch  of  the  barometer  takes  place  by  the  15th. 
Two  explosions  on  the  same  day  coincide  with  this  marked  rise  of  both  the 
nocturnal  and  diurnal  temperature. 

From  the  20th  to  the  27th  both  thermal  lines  are  high,  but  the  explosions 
of  the  SOth  and  Slst  seem  to  have  been  influenced  chiefly  by  the  extreme 
barometric  depression  on  the  27th,  28th,  and  29th. 

Daring  the  following  Jive  weeks  there  are  no  exphsionSf  for  both  the 
favourable  atmospheric  conditions  are  wanHng*  The  barometer  is  alwavs 
above  29*50,  and  there  are  no  great  and  rapid  faUs  of  ^  mercury.  The 
nocturnal  and  diurnal  temperatures  are  both  excessively  tow  during  the  whole 
time.  The  absence  of  explosions  at  such  a  time  is  quite  as  significant  as 
their  presence  when  the  favourable  conditions  exist. 

Eacpbmons  in  December  1851. 


Dec  6,  Woodthorpe  Colliery,  Sheffield  (three 
killed). 


Dec  20,  Rawmarsh    CoUiery,    Bothorham 
(fifty-two  kiUed). 
„     23,Iiioe  Hall  CoUiery,  Wigsn,  Laaca- 
shire  (thirteen  killed). 

On  each  of  these  days  the  diagram  shows  a  very  marked  rise  of  both  the 
thermal  lines,  induced  by  the  south  wind  in  ftront  of  two  cyclones;  of  which 
the  former  is  scarcely  recognized  at  Greenwich  on  the  8th  and  9th,  but  in 
the  latter,  the  diminished  pressure  manifestlv  conspires  with  the  increased 
temperature  to  produce  the  serious  catastrophes  of  the  20th  and  22nd. 

Explosions  in  January  1852  (see  Plate  III.). 

Jan.  9,  Pemberton  Colliery,  Wigan.  |  Jan.  26,  Ringley  Colliery,  Manchester. 

I    „    26,  Stonedouffb  Colliery,  Kearsley. 
I    „    27,  RothweU  Haigfa,  Leeds. 

''The  gales  of  January  caused  126  casualties  (at  sea);  they  prevailed 
during  the  whole  month,  and  the  early  part  of  February."  (ParL  Return  of 
Wrecks  for  1852.) 

On  the  8th  and  9th  the  most  violent  snow-storm  for  many  years  raged 
over  the  British  Isles.  This  was  a  regular  cyclone,  passing  to  the  Texel  on 
the  1  Itb,  &c     Wind  S.W.  on  7th  and  8th,  N.E.  on  8th  and  9th. 

On  the  24th  are  recorded  a  tempest  and  many  wrecks  in  the  English 
Channel  and  on  the  east  coast,  as  well  as  a  most  destructive  tornado  at 
Nenagh  in  Ireland.  On  the  26Ui  and  27th,  storms  and  wrecks  again  occur, 
and  on  the  5th  of  February  the  consequent  inundations  at  Holmfirth  in 
Yorkshire.  The  great  barometrical  depressions  show  the  passage  of  several 
successive  cyclones  in  January,  some  of  which  were  probably  derived  from 
the  great  hurricane  that  destroyed  fourteen  ships  at  Vera  Crttz>  in  the  Gulf 
of  Mexico,  on  the  ISth. 
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Exploskms  in  March  1852. 

Mar.  13»  BUckleybant  CoUiery.  I  Mar.  22,  Albion  Colliery. 

,,     15,  Coate's  Park,  Alfreton.  „    23,  Bayleyfield  Colliery. 

„     18,  Ince  Hall  Colliery,  Wigan.  | 

During  the  whole  of  February,  with  one  exception,  the  barometer  ranges 
high.  It  is  also  unusually  high  in  the  first  week  of  March.  The  fall  of 
about  half  an  inch  before  the  11th,  together  with  the  contemporaneous  rise 
of  the  nocturnal  temperature,  may  have  liberated  a  sufficient  quantity  of  the 
accumulated  gas  to  produce  the  explosions  of  the  13th,  15th,  and  18th. 
The  predominant  agent,  however,  is  unmistakeable  on  the  22nd  and  23rd. 
A  letter  in  the  'Times'  of  the  24th,  signed  P.  P.  B.  M.  (Byam  Martin  ?), 
Dorchester,  describes  the  approach  to  Britain  on  those  days  of  a  cyclone, 
which  veered  from  S.W.  to  N.E.  Its  arrival  caused  an  extreme  increase  of 
temperature  over  the  whole  island*  The  Manchester  curves  rise  to  45^  at 
night,  and  62^  in  the  day,  on  the  22nd ;  and  at  Perth  the  thermometer  was 
61^  on  the  23rd.  At  Nottingham,  the  maxima  readings  are  61^*5  on  the 
21  St,  Tl'^-S  on  the  22nd,  70''  on  the  23rd,  and  4-9°-5  on  the  24th.  The  tem- 
perature was  therefore  10°,  or  an  inch  of  vertical  space,  higher  than  shown 
by  the  Manchester  curve  on  the  22nd.  The  wind  on  the  22nd  and  23rd  was 
S.W.,  and  then  veered  to  N.E.  This  is  a  striking  instance  of  the  effect  of 
a  cyclone  in  impeding  the  ventilation  of  mines  by  augmenting  the  external 
temperature. 

Explosions  in  Jpril  1852. 

April  3,  Smithfold  Colliery.  I  April  16,  Ince  Hall  Colliery,  Wiffan. 

„  11,  Tewtree  Colliery.  I     „    23,  Norleyhall  Colliery,  Wigan. 

„  13,  Hulton  Colliery.  |     „    28,  Duldnfleld  Colliery,  Cheshire. 

Barometric  agency  is  manifested  in  the  explosions  of  the  Srd  and  28th  of 
April.  In  the  other  cases,  the  thermal  lines  show  the  predisposing  cause. 
A  hard  gale  blew  from  S.E.  and  E.  on  the  22nd  and  23rd»  and  from  WJS.W. 
on  the  28th,  shifting  to  E.N.E.  on  the  29th. 

Explosions  in  May  1852. 


May  6,  Hebbom  (twenty-two  killed). 
„  10,  Aberdare  (sixty-five  killed). 
„  11,  Hyde  and  Gerard's  Bridge  Colliery. 


May  20,  Preston  rthirty-fonr  killed). 
„    28,  Preston  (four  burnt). 
„    28,  Birket  Park  Colliery. 
„    29,  Broad  Oak  Colliery. 


The  West  Indian  steamship  *Medway'  arrived  at  Southampton  oo  the  8th 
of  May,  having  been  overtaken  by  strong  easterly  gales  (the  northern  margin 
of  a  West  Indian  cyclone)  on  the  Srd  and  4th.  The  barometric  curve  shows 
this  cyclone  to  have  passed  over  England  between  the  6th  and  22nd  of  May. 
The  curve  shows  also  the  consequent  rise  of  temperature  at  Manchester.  At 
Nottingham  this  rise  was  equally  remarkable,  the  maximum  readings  there 
having  been  SS""  on  the  6th,  SS^'-e  on  the  6th,  and  74-®  on  the  7th  of  May. 
On  the  9th,  10th,  and  Uth  there  was  very  stormy  weather  at  sea  from  the 
S.W.,  shifting  to  N.W.  on  the  14th. 

Another  cyclone  reached  Europe  at  the  end  of  May,  which  seems  to  have 
been  more  felt  on  the  continent  than  in  England.  There  were  violent  storm* 
of  hail,  lightning,  &c.  on  the  29th  at  Amsterdam,  Caen,  Leipsic,  &c^  and 
great  loss  from  Uie  ensuing  inundations  at  Cette,  &c  io  the  South  of  France. 


Eaplosions  in  June  1852. 

.  vfir 
teeiibamt> 


Jane  If,  Bilston  Collier)  \fif  killed,  seven-  I  Jane  28,  Sankey  Brook  Colliery. 
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A  cyclonic  depre^on  of  the  barometric  carve  extends  through  nearly  the 
whole  of  June,  the  centre  passing  between  the  13th  and  16th,  when  strong 
winds  blew,  shifting  from  S*  to  N.E.  on  the  16th.  The  observations  at 
Nottingham  on  the  14th  are — 10  a.m^  thunder-storm  until  7*30  p.m^  wind 
W^  barometer  rising ;  thermometer  63°*5  at  2*30  p.m.,  and  66°  at  8*40  p.m. 
In  the  Manchester  curves,  both  the  thermal  lines  rise  considerably  from  the 
middle  to  the  end  of  the  month,  which  was  distinguished  by  a  very  general 
perturbation  of  the  atmosphere ;  thus,  on  the  27th  of  June  there  was  a  heavy 
storm  of  thunder,  lightning  and  rain  at  Glasgow,  and  a  waterspout  near 
Irvine ;  on  the  28th  a  great  storm  at  Belfast,  and  on  the  29th  a  S.W.  gale 
at  QueenstowD. 

Explosions  in  July  1852  (Plate  IV.). 


July  4,  Jtckfield  ColliMy,  Bunlem. 
n    6,  Beeston  Manor  Colliery,  Leeds. 
„    8,  Monkwearmouth  Colliery. 
„  15,  Alfretoa  Colliery. 
„  16,  Foley  Colliery,  Longton. 


July  17,  High  Green  Colliery,  Sheffield. 
„    24,  TiUerey  Colliery,  Monmouthshire. 
„    27,  Haydock  CoUiery,  Warrington. 
„    30,  Silkstone  Colliery,  Bamtley. 


"In  July,  the  maximum  temperature  was  very  high  and  steady,  rising  at 
times  above  90°,  and  once  reaching  92°'5."    (Mr.  Lowe.) 

It  is  unnecessary  to  particularize  here  the  dates  of  the  thunder-storms, 
waterspouts,  Sec*  which  occurred  during  this  month  of  excessive  warmth. 
The  thermal  curves  indicate  dbtinctly  the  coincidence  of  days  of  explosion 
and  of  increased  temperature. 

Explosions  in  August  1852. 
Ang.  6,  Manor  Park  Colliery,  Belper.  I  Aug.  23,  Sutherland  Colliery,  Dudley. 

„  13,  Bradshaw  House  Colliery,  Wigan.      I     „    30,  Bredbury  Mine,  Cheshire, 
n  16,  Ubberiey  Colliery,  Hanl^.  | 

A  great  cyclone,  accompanied  by  thunder-storms  and  very  violent  gales 
an  over  the  kingdom,  is  characterized  in  the  barometric  curve  by  a  depression 
extending  from  the  1st  to  the  20th  of  August.  The  southerly  gale  of  the  1 1th 
and  12th  is  described  as  the  most  violent  for  many  years.  The  gale  is  from 
the  N.N.W.  on  the  15th.  Its  subsequent  arrival  on  the  continent  is  marked 
by  a  destructive  hailstorm  and  waterspout  in  Wirtemberg  on  the  19th,  a 
great  storm  at  Leipsic  on  the  28th  and  Slst,  &c  The  thermal  lines  con- 
tinue high  during  the  whole  month. 

Explosions  in  September  1852. 


8^.  5,  Little  Lever  Colliery,  Bolton. 
„  16,  Glodwich  Colliery,  Oldham. 
M  17,  Brymbo  Colliery,  Denbigh. 
n  18,  Little  Holton  Colliery,  Lancashire. 


Sept.  22,  Winnington  Wood  Colliery,  New- 
port. 

24,  Hunsworth  Colliery,  Bradford. 

25,  Roway  Colliery,  Tipton. 


Several  very  severe  West  Indian  hurricanes  crossed  the  Atlantic  Ocean 
during  the  autumn  and  winter  of  1852.  Avery  destructive  cyclone  blew  at 
Mobile  from  the  2Srd  to  the  26th  of  August,  and  afterwards  travelled  along 
the  east  coast  of  the  United  States  from  Virginia  to  Maine.  A  month  after- 
wards another  great  cyclone  devastated  Antigua,  Martinique,  &c.  on  the 
22nd  and  23rd  of  September,  and  a  third  reached  its  climax  at  Jamaica  on 
the  6th  of  October. 

The  barometric  curve  in  England  presents  a  succession  of  extreme  fluc- 
tuations derived  from  the  violent  atmospheric  paroxysms  in  the  Western 
AtUmtic 

At  Highfield  House,  Nottingham,  on  the  5th  of  September,  there  was  a 
brief  but  heavy  storm  in  the  evenings  and  on  the  6th  a  great  thunder-storm. 
Nearly  2|  inches  of  rain  fell  in  twenty-four  hourst    From  the  14th  to  the 
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22nd  the  depression  characteristic  of  a  great  cyclone  appears  in  the  iMurometric 
curve. 

At  Leipsic,  the  first  impression  of  the  approaching  cyclone  appears  on  the 
17th,  on  which  day  more  rain  fell  there  than  on  any  day  during  the  pre- 
ceding sixty  years.  On  the  19th  the  barometer  fell  to  S27  Paris  lines,  and 
on  the  20th  there  was  a  tornado.  Notwithstanding  the  excessive  decrease 
of  temperature  which  the  thermal  lines  indicate  during  the  passage  over 
Britain  of  the  centred  portion  of  this  cyclone,  there  are  three  explosions 
on  three  consecutive  days,  in  the  very  midst  of  the  cyclonic  barometric 
depression. 

Oq  the  2 1st  the  barometer  rises  about  an  inch,  but  both  the  thermal  lines 
rise  also,  and  explosions  follow  on  the  22nd  and  24'th.  These  accidents 
were  therefore  induced  both  by  diminbhed  pressure  and  increased  tempera- 
ture ;  but  so  far  as  meteorological  agency  is  concerned,  the  explosions  of  the 
16th,  17th  and  18th  were  due  to  diminished  atmospheric  pressure  alone. 

Explosions  in  October  1 852. 


Oct.  4,  Honebay  Colliery,  Dawley. 
„    4,  Willfield  Colliery,  Longton. 
tt    6,  Cwmbargoed,  Dowlais,  S.  Wales. 
„    8,  Cwmbach,  Aberdare,  S.  Wales. 


Oct.  12,  Worsley  Colliery,  Lancashire. 
„    22,  Tyniieholas   Colliery,    Monmouth- 
shire. 
M    27,  Monkwearmouth  Colliery,  Durham. 
„    29,  Dudley-port  Colliery. 

From  the  28th  of  September  to  the  lOth  of  October,  another  cyclonic  de- 
pression occurs,  the  mercury  sinking  to  28*75  on  the  ^th  of  October.  Two 
explosions  happen  on  this  day y  and  three  others  follow  on  the  6th,  8th,  and  12th 
respectively.  The  weather  was  excessively  stormy  until  the  lOtb,  both  here 
and  on  the  continent.  At  Portsmouth,  on  the  4th  and  5th,  *<  a  truly  awful 
gale"  blew  from  the  S.S.W.,  and  there  was  a  destructive  inundation  and  a 
hurricane  of  wind  at  Lewes.  On  the  6th  and  7th,  after  the  centre  of  the 
cyclone  had  passed,  an  unusually  severe  storm  of  wind  blew  from  N.E.  in 
ScoUand.  On  the  29th  of  September,  1  a.m.,  the  ship  *  Mobile,'  1000  tons, 
from  Liverpool,  in  a  hurricane  from  N.,  went  to  pieces  in  the  Irish  Channel ; 
sixty  lives  were  lost.     Many  other  wrecks  occurred. 

A  great  barometric  depression  begins  on  the  20th  of  October,  and  extends 
to  the  8th  of  November.  On  the  22nd  of  October  both  thermal  lines  rise 
considerably,  and  the  barometer  has  fallen  half  an  inch.  The  temperature 
is  low  on  the  27th  and  29th,  but  the  great  barometric  depression  b  quite 
sufficient  to  account  for  the  explosions  on  these  days* 

The  barometer  was  28*75  on  the  26th.  Many  vessels,  and  upwards  of 
100  lives,  were  lost  on  the  26th  and  27th,  during  the  storm  at  Shields, 
Sunderland,  &c.  At  Cologne  the  barometer  is  lowest  (327  lines)  on  the 
27th.     The  cyclone  began  here  with  a  gale  from  S.E.,  and  shifted  to  N.E. 

In  the  Parlmmentary  Return  of  Wrecks  for  1852  it  is  stated,  that  ^on 
the  26th  of  October  an  easterly  gale  began  that  in  six  days  strewed  the  coast* 
with  102  wrecks." 

Explosions  in  November  1852. 


Nov.  6,  Winstanlcy  Colliery,  Wigan. 
,,11,  Bryndu  Colliery,  I^le. 
„  17,  Stonedough  Colliery,  Kearsley,  Lan- 
caihire. 


Nov.  20,  N.  Brierly  Colliery,  Bradford. 
„    22,  Plat  Lane  Colliery,  Wigao. 
„    26,  Coate's  Park  Colliery,  Alfireton. 
„    28,  Hadden  MUl  Colliery,  Dudley,  Staf- 
fordshire. 


On  the  6th  the  thermal  lines  are  high  ;  but  the  temperature  is  low  during 
the  rest  of  the  month.  The  remaining  explosions  of  this  month  coincide  in 
a  most  striking  manner  with  the  great  barometric  depressions.  Hurricanes 
of  windy  wrecKS  and  great  inumktions  all  over  the  kingdomy  marked  the 
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pretence  of  the  cyclone  which  the  carve  indicates  to  have  arrived  on  the 
I2th  of  November. 

Explosions  in  December  1852. 


Dee.  2  md  14,  Abenydian. 
„  1$,  Bleddeybnnt  CoUiety,  St.  Helen's. 
„  22,  EUecar  Cotherj,  Banuley. 


Dec  27,  Comrie,  CidroM,  Perthshire. 
„    27,  Titwood   Colliery,    PoUockshtws, 

Glasgow. 
„    29,  Peudlebury  Colliery,  Ltncashire. 
„    31,  Seghill  Colliery,  Northumberland. 

Mr.  Lowe  states  that  **  the  gales  of  December  were  all  accompanied  bj 
kot  weather  for  the  time  of  year,"  which  is  also  shown  by  the  Manchester 
thermal  lines.  The  explosion  on  the  2nd  of  December  was  probably  a  conse- 
quence of  the  cyclone  just  past  From  the  17th  to  the  1 8th  of  December,  the 
barometer  at  Manchester  rose  an  inch  and  a  quarter,  t.  e.  from  28'85  to 
SO*ia  In  Peebleshire,  the  simultaneous  rise  was  from  27*90  to  29'60.  This 
sudden  rise  of  the  barometer  marJLs  the  exit  of  a  cyclone  all  over  the  world. 

Another  cyclone,  which  had  more  of  the  violence  of  a  tropical  hurricane 
than  is  usual  in  Britain,  began  to  reach  England  on  the  18th  of  December,  and 
did  not  entirely  pass  over  until  the  1st  of  January  1853.  The  hurricane 
began  at  S.W.,  shifting  to  W.S.W.,  and  blew  hardest  on  the  26th  and  27th. 
The  *  Times  *  of  the  29th  has  several  columns  of  details  of  losses  of  ships  and 
lives.  The  following  is  from  the  Parliamentary  Return  of  Wrecks  for  1852: 
« On  the  S^th  of  December  a  heavy  storm  from  the  S.W.  burst  over  the 
country,  and  continued  to  the  end  of  the  year  with  such  violence,  that  by  the 
29th  there  was  scarcely  a  vessel  in  the  neighbourhood  of  the  British  Islands 
left  at  sea.  Some  had  found  safety  by  ruqping  into  port ;  while  of  others, 
the  returns  show  a  Ibt  of  183  casualties ;  of  these  102  were  totally  wrecked, 
making  an  average  of  thirty  wrecks  a  day  during  this  awful  and  destructive 
gale." 

7\do  eaqfdomons  on  the  very  day  of  the  greatest  barometrical  depression  are 
indisputable  witnesses  of  the  effect  of  greaUy  diminished  atmospheric  pressure. 

Explosions  in  January  1853. 


Jan.  2,  Htwood,  Pollockshaws,  Glasgow. 
„    3,  Leanng;thonie  Colliery,  North  of  Eng- 


Jan.  9,  Trabshaw  Colliery,  Newcastle-nnder- 
Lyne. 
„  10,  SmaUbridge  Colliery,  Rochdale. 
n    S,  6,  Seghill  Cdliery,  North  of  England. 

The  weather  was  still  unsettled  in  the  early  part  of  January,  and  these 
explosions  were  doubtless  partly  induced  by  the  great  atmospheric  paroxysm 
that  had  just  occurred. 

From  the  1 0th  of  January  to  the  1 2th  of  February  there  were  no  explosions, 
which  corresponds  with  the  indications  of  the  general  curve  respecting  the 
season  of  lowest  annual  temperature. 

Before  quitting  this  examination,  let  the  winter  cur?e8  for  1851  and  1852 
be  placed  in  juxtaposition,  and  the  different  conditions  of  atmospheric  pressure 
and  temperature  carefully  noted,  and  it  will  be  at  once  apparent  why  there 
were  so  many  as  seven  fatal  explosions  in  November  1852,  and  noiw  in 
November  1851  ;  and. so  many  as  eight  fatal  explosions  in  December  1852; 
and  only  three  in  December  1851  • 


In  order  to  corroborate  the  evidence  already  adduced  in  proof  of  the 
connexion  between  revolving  storms  and  explosions  in  coal-mines,  I  have 
•elected  the  following  from  a  con8idend>le  number  of  oases  in  which  explo- 
sions have  occurred  either  during  or  immediately  after  the  passage  of  a 
eyoloDe. 
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In  a  few  instances  I  have  given  the  contemporaneoas  barometric  curves 
at  two  or  three  stations  far  apart,  as  London,  Versailles,  and  Goersdorf  on  the 
Lower  Rhine ;  London  and  Rouen,  &c. 

1784. — The  diagram  (Plate  IL)  shows  the  barometric  curve  at  London, 
from  observations  published  in  the  *  Gentleman's  Magazine '  of  the  time,  in 
December.  On  the  6th  the  mercury  fell  to  28*25  inches.  A  general  storm 
of  unusual  violence  accompanied  this  great  depression. 

Only  two  explosions  are  recorded  in  this  year,  of  which  one  (at  Wallsend, 
Northumberland)  occurs  before  the  rear  of  the  cyclone  has  passed  over,  oo 
the  12th  of  December. 

1818,  April  9. — By  a  great  explosion  at  Wames,  near  Mons,  between  thirty 
and  forty  persons  lost  their  lives  on  this  day. 

The  curve  (Plate  V.)  shows  that  a  regular  cyclone  passed  over  Britain  from 
the  5th  to  the  12th.  Howard,  in  his  <  Climate  of  London,'  records  a  gale 
from  the  S.  on  the  8th,  and  states  the  9th,  10th,  and  11th  to  have  been 
windy.     No  explosions  are  recorded  in  Britain  during  1818. 

1 82L  October.— From  the  30th  of  September  to  the  9th  of  October,  1 821 ,  a 
regular  West  Indian  hurricane,  beginning  at  N.N.E.and  ending  at  S.S.W.  (and 
therefore  progressing  towards  Florida,  Newfoundland  and  Great  Britain), 
blew  between  Jamaica  and  Cuba  (Howard,  vol.  iii.  p.  6S). 

The  great  barometric  depression  at  London  (Plate  V.),  from  observations 
by  Howard,  between  the  16th  and  26th,  indicates  the  passage  of  this  cyclone 
over  England.    The  barometer  was  equally  low  at  Newcastle-upon-Tyne. 

There  wtefive  explosions  recorded  in  1821,  two  on  the  same  day,  July  9, 
at  Rainton  Colliery  and  Coxlodge  Colliery,  in  the  North  of  England,  coin- 
cident with  a  rise  of  temperature,  and  the  remaining  three  just  as  the  central 
area  of  this  cyclone  was  passing  over  Britain*  These  also  occur  in  the  North 
of  England ;  thus — on  October  19,  at  Nesham's  Pit,  Newbottle  (six  killed)  ; 
Oct  23,  Russel's  Pit,  Wallsend  (fifty-two  killed) ;  Oct  23,  Felling  Colliery 
(six  killed). 

1823,  November. — A  great  storm  passed  over  Britain  at  the  end  of  October. 
On  the  30th  and  31st  alone,  140  vessels  were  loist  on  the  N.E.  coast  At 
Penzance,  the  wind  suddenly  shifted  from  E.S.E.  to  N.E.  and  N.N.E.,  and 
instantly  blew  a  hurricane.  This  shows  the  progressive  motion  of  a  revolving 
storm  to  the  eastward.  In  Rate  IL  are  given  the  barometric  curves  for 
London  and  Boston  during  the  transit  of  this  cyclone. 

On  November  3,  before  the  storm  had  ceased,  an  explosion  at  Plain  Pit, 
Rainton,  Durham,  destroyed  fifty-nine  men.  This,  and  an  explosion  at 
Oaston  Colliery  on  the  21st  of  February,  are  all  that  are  recorded  during  1823. 

1828,  Nov.  20. — At  Washington  Colliery  fourteen  persons  killed  by  an  ex- 
plosion. Howard's  curve  (Plate  II.)  shows  that  a  great  barometric  depres- 
sion immediately  preceded  this  catastrophe. 

1844,  January. — A  very  heavy  storm  of  thunder,  lightning,  hail  and  rain, 
passed  over  the  counties  of  Lancashire  and  Cheshire  on  the  1st  of  January. 
The  barometric  curve  at  Makerstoun  shows  that  the  storm  was  general  and 
lasted  for  several  days.  The  contemporaneous  explosions  are  on  December  31, 
1843,  Hulton  Pit;  on  January  8,  1844,  Dynas  Pit,  Glamorganshire  (ten 
killed);  Jan.  11,  Whitehaven,  Cumberland  (sixteen  killed);  Jan.  18,  Kil- 
lingworth  Colliery,  Northumberland  (five  killed). 

1844,  October.— The  great  Cuba  hurricane,  investigated  by  Redfield,  oc- 
cnrred  on  the  3rd  and  4th  of  October  at  Cuba  and  Jamaica,  and  passing  over 
Florida,  the  Bahamas,  &c.  in  a  N.E.  track,  reached  Newfoundland  on  the 
8th  (see  Col.  Reid's  work).  At  Havannah,  seventy-two  ships  were  wrecked 
or  8unl^  houses  were  unroofed,  crops  destroyed,  &c.,  the  estimated  loss  there 
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being  £1,000,000.  At  Matanzas,  in  Cuba,  the  barometer^  which  usually 
stands  at  30  inches,  fell  to  28  inches  on  the  5th,  and  rose  to  29*8  by  9  a.m. 
of  the  6th.  Many  vessels  were  destroyed  at  Jamaica,  &c.  The  barometric 
curve  at  Highfieid  House,  Nottingham,  shows  that  this  great  cyclone  caused 
a  succession  of  depressions  between  the  2nd  and  24th  in  Britain.  The  central 
area  passed  on  the  Hth,  15th  and  16th.  The  barometer  is  28*56  on  the 
15th.  The  wind  is  S.W.  until  the  13th;  then  W.  till  the  16th,  and  after- 
wards N.W.  till  the  19th.  The  arrival  of  the  cyclone  on  the  continent  is 
accompanied  by  a  destructive  waterspout  at  Cette  on  the  22nd,  which  de- 
stroyed thirty  persons  and  many  buildings ;  and  by  a  great  storm  at  Toulouse 
on  Uie  24th,  followed  by  inundations  at  Marseilles,  Avignon,  &c. 

Two  explosions  occur  in  the  very  midst  of  this  storm,  viz.  on  Oct  15,  at 
Coxlodge  Colliery,  North  of  England  (one  killed)  ;  Oct.  19,  Rowley  Regis, 
Staffor^ire  (eleven  killed). 

1845,  August — ^In  Plate  V.I  have  given  the  barometric  curves  for  August  at 
Greenwich  and  Rouen,  which  shows  that  the  atmospheric  disturbance  passed 
from  England  to  France.  The  remarks  at  Greenwich  are — Aug.  2,  thunder- 
storm, rain,  lightning;  gusty.  Aug.  9,  wind  and  rain;  gusty.  Aug.  19, 
rain  and  wind.  The  atmospherical  disturbance  on  the  19th  was  very  general. 
In  Holland,  on  the  19th,  at  Zevenbei^hem,  a  hurricane  destroyed  eleven  build- 
ings, killed  three  persons,  and  injured  several  others.  The  same  tempest 
caused  great  damage  in  North  Brabant,  &c  At  Rouen,  on  the  19th,  a 
whirlwind  destroyed  the  three  principal  factories,  killing  seventy-five  persons 
and  wounding  150  others ;  the  wind  was  violent  from  the  S.W.  On  the  20th 
of  August  there  were  snow-storms  in  England  and  Scotland,  in  which  several 
boats  with  their  crews  perished.  The  explosions  in  coal-mines  during  this 
month  wore, — on  Aug. 2,  at  Aberdare  (twenty-nine  killed);  Aug. 9,  Ashby-de- 
la-Zouch,  Leicester  (three  killed  and  fifteen  burnt) ;  Aug.  18th,  Dudley,  Staf- 
fordshire (four  killed  and  sixteen  burnt);  Aug.  21,  Jarrow,  Durham  (thirty- 
nine  killed). 

At  Newcastle-upon-Tyne  the  wind  was  N.W.  on  the  21st,  and  the  daily 
barometrical  readings  are  29*47,  29*81 ,  30*05  ;  which  agree  with  the  Green- 
wich and  Rouen  curves,  and  indicate  the.passage  of  the  rear  of  the  cyclone. 

1846,  September  and  October  (Plate  V.).— From  the  4th  to  the  9th  of  Sep- 
tember, a  storm  passed  over  Britain.  On  the  7th  a  woman  was  killed  by 
lightning  during  the  storm  at  Leeds.  On  the  9th,  a  violent  storm  at  Bour- 
deaux  marks  the  rear  of  the  cyclone.  On  the  6th,  an  explosion  in  a  coal-mine 
at  Charleroi,  in  Belgium,  destroyed  eight  persons.  The  director  had  just 
inspected  the  mine,  and  was  unable  to  account  for  the  accident 

Colonel  Reid  has  given  the  daily  track  of  a  West  Indian  hurricane,  which 
was  at  Trinidad  on  the  11th  of  September,  and  reached  Newfoundland  on  the 
20th.  By  the  21st  its  centre  had  traversed  one-fourth  of  the  distance  towards 
Britain ;  where  its  arrival  is  indicated  by  the  unusual  barometric  depressions 
at  the  end  of  September  and  in  the  beginning  of  October.  In  Sicily,  by  the 
storm  on  Sept  30,  seven  villages  near  Messina  were  inundated  and  destroyed. 
Fifteen  persons  were  killed  at  Portici.  The  village  of  St  Firmin,  near  Briare, 
was  engulphed,  and  600  perished.  At  Melazzo  and  Marsala  100  persons 
perished  by  the  tempest  and  consequent  floods.  Trees,  houses,  ^c.  were 
carried  away.  On  the  4th  of  October,  a  gale,  the  worst  since  1824,  caused 
damage  at  Weymouth  to  the  extent  of  £1000. 

No  explosions  in  coal-mines  are  recorded  (or  four  months  before  the  arrival 
at  Britain  of  this  great  cyclone.  During  its  transitjfve  fatal  explosions  occur 
within  eleven  days.  These  are, — on  September  26,  at  West  Bromwich  (ten 
killed);  Sept  28,  Bogle  Hole  Colliery,  Clyde  Iron  Works,  Glasgow  (six  killed); 
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Oct  1  or  2,  Littleton  Hall  Colliery,  West  Bromwich,  Staffordshire  (three 
killed ;  Oct  3  (Sunday),  Rainton,  Durham  (one  man  and  seventeen  hones 
killed);  Oct.  6,  Haigh  Moor  Colliery,  Wakefield  (three  killed).  Six  weeks 
now  succeed  without  explosions,  so  that  there  are  no  explonom  for  nearly 
9ix  months,  except  the  five  explosions  that  occur  within  eleven  days  during 
the  passage  over  Britain  of  a  great  revolving  storm. 

1846,  November On  the  19th  and  20th  (Plate  II.)  a  violent  storm  cauaed 

many  wrecks  on  the  coasts  of  Great  Britain  and  Ireland.  The  barometer 
begins  to  fall  early  on  the  16th,  and  continues  low  till  the  end  of  the  month* 
There  were  no  explosions  during  the  preceding  six  weeks.  Two  occur  during 
this  storm,  viz.  on  Nov.  17,  at  Round's  Green  Pit,  Oldbury  (nineteen  killed)  ; 
Nov.  24<th,  Brough  Pit,  Coppul,  near  Chorley  (eight  killed). 

1847,  March. — The  barometric  curves  for  Greenwich  and  Rouen  (Plate 
II.),  show  the  passage  of  a  storm  from  Greenwich  towards  Rouen^  between 
the  1 7th  and  27th  of  March.  From  the  25th  to  the  27th,  a  hurricane  from  W. 
to  N.  blew  on  the  coast  of  Ireland  (the  rear  of  the  cyclone).  There  are  two 
explosions  on  the  continent,  viz.  on  March  22,  at  Mons,  Belgium  (twenty- 
six  killed  and  many  injured) ;  March  23,  Lagraine,  Alsace  (twenty-four  killed 
and  twelve  burnt). 

1847* — In  December  a  well-defined  cyclone  passed  over  the  British  Islands. 
On  the  1st  the  barometer  at  Greenwich  stands  at  30^3  and  falls  to  28*38, 
t.  e.  nearly  two  inches  by  the  6th  (Plate  V.).  The  wind  during  that  time  mm 
S.W.;  it  afterwards  shifted  to  W.S.W.,  and  finally  to  W.N.W.,  when  the 
barometer  began  to  rise.  At  Rouen  the  barometer  falls  later,  but  rises  sooner 
than  at  Greenwich,  showing  that  Rouen  was  nearer  the  margin  of  the  cyclone. 
The  barometer  is  lowest  (725*21)  at  Brussels  on  the  7th.  The  only  fatal  explo- 
sion during  four  months  is  on  Dec  6,  at  Haigh  Pit,  Lancashire ;  also  on  Dec7y 
at  Rochdale  Colliery,  three  men  are  suffocated  by  an  escape  of  '*  foul  air." 

1850. — A  cyclone  appears  by  the  curves  (Plate  V.)  to  have  passed  over 
Greenwich,  Goersdorf  on  the  Lower  Rhine,  and  Versailles,  between  the  22iid 
and  28th  of  March.  The  news  of  a  great  colliery  explosion  at  Mons,  by 
which  seventy-five  persons  were  killed,  reached  Brussels  on  the  25th.  It  b 
therefore  probable  that  it  had  taken  place  on  the  23rd  or  24th,  just  as  the 
greatest  barometric  depression  occurred. 

1 850^ — On  the  3rd  and  4th  of  November,a  most  violent  storm  of  wind  caused 
vast  loss  of  life  and  property  in  Britain.  The  packet-boat  from  Boulogne 
had  to  be  run  ashore  at  Margate.  At  Nottuigham,  Liverpool,  &c.,  chimneyty 
walls,  trees,  &c.,  were  blown  down.  At  Liverpool,  the  ships  'Providence'  and 
'  Arcturus '  were  wrecked,  and  twenty-five  persons  perished.  Sev/Bral  other.' 
wrecks  took  place  along  the  coasts. 

On  the  11th  of  November,  at  Houghton  pit,  Newbottle,  twenty-six  lives 
were  lost  by  an  explosion.  It  is  stateid  that  the  workmen  had  b^n  t^ppre* 
hensivefor  more  than  a  week. 

Two  great  storms  succeed,  one  at  the  end  of  November,  and  the  other  in 
the  middle  of  December  (Phite  Y.),  both  distinguished  by  heavy  gales, 
thunder-storms,  wrecks,  &c.  I  have  given  the  barometrical  curve  at  Green- 
wich for  November  and  December,  accompanied  by  the  curves  for  November 
at  Goersdorf  and  Versailles. 

The  contemjporaneous  explosions  are  on  Nov.  19,  Emroyd  Pit,  Wakefield ; 
Nov.  25,  Dawley,  Shropshire ;  Nov.  28,  Victoria  Pit,  Wakefield ;  liec.  4, 
Oldham,  Lancashire ;  Dec  5,  Wolverhampton,  Staffordshire ;  Dec  7,  Hay- 
lock  Colliery,  St  Helen's ;  Dec.  13,  Rowley  Regis  Colliery,  Staffordshire ; 
Dec  14,  Middle  DufiVyn,  Aberdare;  Dec  17»  Springfield  Colliery,  Hindley ; 
Dec  21,  Wrexham,  Denbigh. 
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On  the  Influence  of  the  Solar  Radiations  on  the  Vital  Powers  of 
Phmis  growing  under  different  atmospheric  conditions. — Part  III. 
By  J.  H.  Gladstone,  Ph.D.^  F.R.S. 

During  the  coarse  of  the  experiments  recorded  in  m  j  kst  Report,  a  number 
of  questions  suggested  themselves,  and  were  incorporated  in  my  remarks. 
To  the  solution  of  some  of  these  I  have  since  addressed  myself. 

In  previously  examining  the  germination  and  early  growth  of  wheat  and 
peas  under  the  various  coloured  glasses  and  in  obscurity,  more  or  less  com- 
plete, it  was  thought  necessary  not  to  cover  the  seeds  with  mould,  since  that 
would  have  greatly  intertered  with  the  quantity  of  the  light  that  surrounded 
them.  For  certain  reasons  also  the  air  was  allowed  to  remain  unchanged  during 
the  whole  vegetation  of  the  plants.  A  number  of  well-defined  results  were 
obtained ;  but  they  were  liable  to  the  objection  that  the  wheat  and  peas  were 
Dot  grown  under  normal  conditions.  I  have  felt  it  to  be  the  more  necessary 
to  remove  this  objection,  seeing  that  one  of  the  most  important  results  arrived 
at  was  in  direct  antagonbm  to  what  other  observers  had  remarked ;  the  result 
was,  that  *^  the  cutting  off  of  the  chemical  ray  facilitates  in  a  marked  manner 
Ae  process  of  germination,  and  that  both  in  reference  to  the  protrusion  of 
the  radicle,  and  the  evolution  of  the  plume."  During  the  spring  of  the 
present  year,  therefore,  another  series  of  experiments  was  instituted  upon  the 
growth  of  the  same  plants-— -wheat  and  peas — under  the  same  coloured  and 
obscured  bell-glasses,  with  this  important  difference,  that  a  little  garden- 
mould  was  placed  on  the  bricks,  together  with  the  seeds,  but  not  in  sufficient 
quantity  to  cover  them  from  the  light  The  bricks  were  sunk  in  the  earth 
of  a  small  garden  attached  to  my  residence  in  London ;  the  seeds  were  kept 
well-watered,  and  a  slight  change  of  air  was  permitted*  The  experiment  was 
commenced  on  April  3.  It  was  thought  unnecessary  in  this  instance  to  keep 
any  record  of  the  weather ;  suffice  it  to  say,  that  the  season  was  generally 
backward,  and  that  cold  east  winds  prevailed  during  the  latter  part  of  Aprit 
which  interfered  with  the  growth  of  the  plants  materially.  Owing  most  pro- 
bably to  this  circumstance,  the  experiments  now  detailed  were  not  so  suc- 
cessful as  those  of  the  previous  year ;  the  main  results,  therefore,  will  only 
be  recorded. 

In  respect  to  the  wheat,  it  began,  as  before,  to  germinate  most  speedily  in 
obscurity,  but  of  the  coloured  glasses  the  blue  appeared  to  be  the  most 
favourable  to  its  growth;  the  red  light  seemed  also  advantageous.  On 
May  18th,  when  the  experiment  was  put  an  end  to,  the  best  developed  plants 
were  found  under  the  obscured  colouriess  glass. 

As  to  the  peas,  they  also  grew  best  and  most  rapidly  in  obscurity.  Some 
circumstance  militated  against  their  proper  development  under  the  colourless 
and  coloured  glasses,  with  the  single  exception  that  the  roots  had  been  put 
forth  well  under  the  blue  glass.  On  May  1 8th,  it  was  found  that  in  the  dark 
all  the  peas  experimented  with  had  put  forth  long  roots,  and  most  of  them 
had  grown  tall  plants;  while  under  the  partially  obscured  colourless  and 
partially  obscured  yellow  glasses,  all  the  peas  had  grown,  giving  plants, 
which  for  the  most  part  were  taller,  more  succulent  and  less  healthy  in 
colour  than  those  which,  having  been  planted  at  the  same  time,  had  grown 
in  the  garden  without  any  covering.  The  peculiarly  beneficial  effect  of  the 
calorific  ray  on  the  growth  of  peas  was  not  observed  in  this  instance. 

Notwithstanding  the  imperfect  success  of  this  series  of  experiments,  they 
give  support  to  the  view  generally  entertained  of  the  efficiency  of  the  che- 
mical ray  in  facilitating  germination,  which,  however,  my  previous  experi- 
ments (in  acoordanoe  with  those  made  by  Dr.  Daubeny)  directly  contradict. 
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The  cause  of  this  contrariety  might  naturally  be  sought  for  in  the  ikct  that 
there  was  soil  about  the  seeds  in  this  year's  experiment  In  hopes  of  deter- 
mining this  point,  and  as  the  season  was  not  too  far  advanced,  the  following 
experiments  were  instituted. 

Two  sets  of  the  large,  colourless,  blue  and  yellow  bell-glasses  were  taken. 
The  one  set  was  placed  over  bricks  in  plates  filled  with  water,  and  on  the 
bricks  were  simply  laid,  in  each  instance,  twelve  grains  of  wheat  and  eight 
peas,  previously  weighed.  They  were  placed  in  a  sunny  situation  in  the 
garden,  and  the  air  was  occasionally  changed.  This  set,  therefore,  was  ana- 
logous to  those  described  in  the  last  Report  The  other  set  was  placed  io  a 
sunny  part  of  the  garden  over  spots  where  the  same  number  of  grains  of 
wheat  and  of  peas,  also  previously  weighed,  had  been  sown  in  the  mould. 
They  were  watered,  and  the  air  was  changed  from  time  to  time. 

On  May  26th,  that  is  a  few  days  after  the  commencement  of  the  experi- 
ment, the  wheat  and  peas  had  begun  to  burst  under  all  the  six  glasses. 
Summer  weather  succeeded,  warm  sunshine  and  warm  showers. 

The  wheat  on  the  bricks  appeared  to  germinate  first  under  the  blue  glass, 
and  it  grew  more  quickly  there,  yet  not  so  many  had  shown  signs  of  life  as 
under  the  other  glasses,  and  in  about  a  month's  time  it  was  found  that  the 
plants  were  growing  about  equally  well  under  all  the  three  shades,  though 
somewhat  impeded  by  the  luxuriant  growth  of  the  peas.  On  July  19th  the 
plants  that  had  thriven  were  counted,  measured,  removed  from  the  bricks, 
allowed  to  dry  in  the  air  for  twenty-four  hours,  and  then  weighed. 


No.  of 

pluiti. 

Weight. 

Arerftge 
weigU. 

Arenge 

inereftse  on 

original 

III 

Colonriett  ttttti^ 

8 
2 
4 

13- 

8-5 

27 
21 

2 

1*4 

incbca. 
10 

u 

13 

Blue   

YcUow 

The  wheat  that  was  sown  in  mould  was  found  on  May  30th  to  have  grown 
to  the  height  of  two  inches  under  the  colourless  and  the  yellow  shades,  but 
the  plants  were  not  so  tall  under  the  blue.  Some  of  the  wheat  under  the 
yellow  was  remarkably  fine.  On  July  19th,  the  following  were  the  observed 
results,  the  weight  being  taken  as  before :— 


Number  of 

plants. 

Weight 

Avenge 
wogfal 

increaaein 

Wright. 

Average 
lengJW 
plants. 

Colottrlc8» 

8 
2 

4 

lo's 

6 
31-5 

gn. 

3 
7-9 

2-8 
72 

inches. 
20 

14 

23 

Blue   

YcUow    

It  is  worthy  of  remark,  that  whether  with  or  without  mould,  the  smallest 
number  of  wheat-seeds  have  germinated  under  the  influence  of  the  chemical 
ray ;  yet  they  appear  to  have  grown  well  under  these  circumstances  up  to  a 
certain  point,  but  the  plant  seems  to  have  required  the  luminous  or  the 
calorific  rays  in  order  to  profit  much  by  the  soil. 

The  peas  that  were  placed  on  the  damp  bricks  were  found  on  May  30th  to 
have  put  forth  radicles  of  hidf  an  inch  or  upwards  in  length  under  all  the  glassesi 
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tlioM  under  the  blae  being  somewhat  the  longest  Presently  the  effect  of 
the  jdlow  light  in  causing  the  productioir  of  very  long  roots  began  to  show 
itself.  All  the  seeds  germinated.  On  July  19th,  the  peas  were  treated  as 
the  wheat  had  been* 


Namberof 
plants. 

Weight. 

Average 
weight. 

ATerage 

increase  of 

weight. 

ATerage 

length  of 

plant. 

Coloarieas  

S 
8 
8 

21-6 
32 

27 

4 

-1-8 
-0-6 

inchet. 
6 

9 

7-5 

Bke   

Tdlow    

The  peas  that  were  sown  in  mould  began  to  grow  equally  at  first,  but  in 
about  three  weeks*  time  those  under  the  colourless  glass  were  the  shortest 
They  grew  luxuriantly  and  filled  the  bell-glasses,  but  at  the  beginning  of 
July  the  pea-plants  which  grew  under  the  blue  shade,  and  which  had  never 
thriven,  shrivelled  and  died  away.  The  leaves  never  opened  properly.  The 
following  were  the  numerical  observations  made  July  19th : — 


Namberof 
planU. 

Weight. 

Average 
weight. 

Average 

inereaseof 

weight. 

Average 

length  of 

plant. 

Colouriess  

8 
4 

28 

7 

2-5 

inches. 
33 

24 

Blue   

YeDow    

On  comparing  these  last  results,  it  is  evident  that  whether  with  or  without 
mould,  the  peas  that  grew  under  the  blue  glass  display  an  inferiority.  The 
peas  growing  in  mould  certainly  produced  the  most  healthy  plants  when  they 
were  exposed  to  all  the  influences  of  the  solar  ray,  and  the  deprivation  of  the 
luminous  principle  proved  fatal  to  them  in  their  more  mature  growth,  although 
the  removal  of  the  chemical  ray  had  little  effect 

These  experiments  indicate  no  relative  difference  in  the  actions  of  the 
three  different  coloured  lights  upon  the  germination  of  seeds,  dependent  on 
the  absence  or  presence  of  soil ;  and  they  afford  further  confirmation  of  my 
former  view,  that  the  chemical  rays  rather  militate  against  than  favour  the 
healthy  germination  of  at  least  these  particular  instances  of  Monocotyledonous 
and  Dicotyledonous  plants.  I  remain  unacquainted  with  the  reason  why  the 
experiments  of  some  other  observers,  and  indeed  one  or  two  of  my  own,  ex- 
hibit a  tendency  of  seeds  to  germinate  more  readily  under  a  blue  glass.  It 
noay  be  from  the  more  complete  darkness  thus  produced  ;  but  the  problem  is 
evidently  a  difficult  and  intricate  one,  and  I  abstain  from  further  conjecture. 

Among  the  queries  at  the  close  of  the  last  Report  was  the  following  :— 
"Does  carbonic  acid  act  specifically  in  the  prevention  of  germination,  or 
merely  by  the  exclusion  of  oxygen  ?  "  It  was  thought  that  this  might  be 
determined  by  substituting  that  gas  for  the  nitrogen  in  the  air,  and  observing 
whether  seeds  germinated  equally  well  in  such  an  atmosphere.  Experiments 
previously  recorded  rendered  it  unnecessary  for  me  to  satisfy  myself  again 
that  peas  and  wheat  would  commence  growing  in  a  colourless  jar  of  twenty- 
five  cubic  inches  capacity.  Such  ajar  was  therefore  filled  with  a  mixture  of 
four  parts  of  carbonic  acid  and  one  part  of  oxygen,  placed  over  mercury,  on 
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the  Rurface  of  which  was  a  little  water;  it  wad  placed  in  the  garden  with  it 
sunny  aspect.  Mould  was  introduced,  and  some  seeds  of  wheat  and  .peas. 
After  fourteen  days  it  was  found  that  the  peas  had  merely  split,  and  were 
black  and  decomposed,  while  the  wheat  showed  no  signs  of  germination,  and 
were  quite  soft  and  decayed.  An  analogous  experiment  was  made  with  pure 
oxygen  gas.  Both  the  peas  and  wheat  germinated  and  grew  a  little,  until  no 
doubt  the  atmosphere  of  the  jar  was  in  a  great  measure  converted  into  car- 
bonic acid,  when  they  also  decayed.  It  appears  then  that  carbonic  acid  in 
considerable  excess  has  a  positively  injurious  effect  on  germination. 

In  concluding  the  record  of  this  investigation  of  the  influence  of  solar  ra- 
diations on  the  growth  of  plants  under  different  atmospheric  conditions,  I 
feel  very  sensible  of  the  imperfect  nature  of  the  results,  and  am  convince 
that  such  are  the  difiiculties  of  the  inquiry,  that  the  conclusions  actually 
arrived  at  must  not  be  generalized  without  the  greatest  caution.  Yet  at  the 
same  time  I  beg  to  express  the  hope  that  other  observers  may  take  up  some 
of  the  questions,  to  which  1  have  incidentally  alluded,  but  which  still  remain 
unanswered. 


On  the  British  Edriqphthalma.    By  C.  Spence  Bate^  F.L.8.  ^c. 

Part  I. — The  Amphipoda. 

Introduction, — The  term  Edriophthalma  has  been  given  by  Dr.  Leach  and 
recognized  by  all  subsequent  naturalists,  as  applied  to  a  legion  of  Crustacea 
that  differs  in  several  of  its  external  characters,  independently  of  the  eyes, 
from  that  on  which  he  has  conferred  the  antagonistic  term  of  Podophthat$neu 

These  two  applications  are  not  capable  of  comprehending  within  their 
separate  significations  every  genus  which  it  is  desirable  should  be  so 
embraced.  There  is  a  whole  family  that  belongs  to  the  Macroural  type, 
the  eyes  of  which  are  sessile,  being  lodged  beneath  the  integument  of' the 
antenual  segments.  This  infringement,  which  occurs  in  the  Diastylid<B  *, 
shows  us  that  it  is  not  necessarily  a  law  among  Crustacea  that  the  eyes  shall 
be  borne  on  footstalks  whenever  there  is  a  tendency  to  an  accumulation  of 
the  nervous  ganglia  into  a  central  mass,  even  though  that  centralization  be 
more  or  less  imperfect. 

Again,  the  infringement  is  repeated  upon  opposite  evidence,  for  we  per- 
ceive that  the  eyes  may  be  borne  on  footstalks  where  the  nervous  system  is 
divided  into  many  separate  ganglia.  The  genus  Tanais  among  Isopoda  has 
the  eyes  raised  upon  distinct  pedicles,  which  we  believe  are  moveable,  and 
differ  from  the  eyes  of  the  Podophthcdma  only  in  being  less  club-shaped. 

But  ever  since  the  time  of  the  great  Swedish  naturalist,  Linnaeus,  the  rela- 
tive position  of  the  eyes  has  been  held  as  a  means  of  natural  classification, 
distinctly  separating  one  great  family  of  Crustaceans  from  that  of  another; 
and  although  there  are  exceptions  which  demonstrate  that  the  arrangement 
is  not  free  From  error,  yet  so  very  generally  is  the  application  correct  and  so. 
easily  capable  of  discernment,  that  it  probably  will  remain  a  permanent 
mode,  even  should  a  more  perfect  but  le»s  readily  detective  system  of  natural 
arrangement  be  discovered. 

The  term  Edricphthalma  was  first  understood  to  contain  all  the  Crustacea 
which  were  not  embraced  vnthm  that  of  Podophthalma,  and,  with  the  excep* 
tion  of  the  Cxrripedioy  they  are  still  so  retained  in  Mr.  Dana's  classification  of 
*  Cuma,  &c  of  M.  Milne-Edwards. 
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CmtaoeiL  It  therefore  would  embrace  a  large  number  of  Cmstaeea,  which 
vary  coDsiderably  in  their  habitfl  and  forms,  some  of  them  belonging  to  well- 
organised  beings,  whereas  others  degenerate  in  character  and  descend  to 
those  which  assume  an  insect-like  appearance. 

The  first  step  therefore  separated  the  Entomostracans ;  and  now  when  we 
speak  of  the  EdriaphthalmOy  it  is  understood  to  be  a  legion  intermediate 
between  PtkUjphihahna  and  the  EniomoHraca  of  recent  Crustacea.  But 
this  term  still  conveys  too  wide  a  signification.  Latreille  therefore  diyided 
it  into  two,  one  of  which  he  named  Amphipoda,  the  other  Isapodti.  A  third 
•nbdiTision  was  established  by  the  same  author,  that  of  L^tmipoda  (or 
l^modipoda^).  This  embraces  an  aberrant  group  of  Amphipoda^  which 
pietioosly  were  ranked  among  the  IsopodOf  and  must  be  looked  upon  as 
differing  from  the  normal  type  in  the  rudimentary  character  of  certain 
parts,  rather  than  as  possessing  separate  qualifications  of  their  own,  warranto 
ing  their  being  form^  into  an  order  of  equal  importance  to  the  other  two, 
although  it  has  been  retained  in  this  position  by  the  profound  authority  of 
Professor  Milne-Edwards. 

Lamarck  embraced  these,  together  with  the  Amphipoda  and  Itopoda,  as  in 
one  family. 

Dumtol,  iu  his  ^Zoologie  Analytique,'  united  the  AmpMpoda  with  the 
StomtfkMiaj  notwithstanding  the  pedunculated  character  of  the  eyes  of  the 
hUter,  because  in  each  of  these  genera  the  head,  he  thought,  was  *'  separated 
from  the  corselet."  To  these  united  tribes  he  gave  the  name  of  "  Artkroce' 
pkaks**  ot '*  CapiUM."" 

Deemarest,  in  his  <  Considerations  g6n6rales  des  Crustac^s,'  has  adopted 
the  order  of  lAEmodipoda  which  Leach  united  with  the  l9opoday  because  he 
thought  the  vesicular  sacs  to  be  *^  spurious  "  legs. 

M.  Blainville,  in  classifying  Crustacea,  arranged  these  three  under  the 
term  Tetradecapoday  as  antagonistic  to  that  of  Decapodoy  which  is  synony'^ 
mous  with  Podophikaima.  The  adaptation  of  the  «ame  by  Blainville  to  the 
■essile-eyed  Crustacea,  arose  from  the  circumstance  of  their  possession  of 
fourteen  legs,  but  this  characteristic  circumstance  is  not  a  constant  fact. 

It  is  true,  that  in  Caprdla  the  legs  are  obsolete,  and  in  Anceus  are  altered 
iu  form,  though  present;  yet  if  these  facts  be  not  admitted  of  importance  ia 
consequence  of  their  homological  signification,  then  we>  must  include  them 
with  the  higher  orders,  for  the  only  separation  which  naturally  exists  is  the 
modification  of  the  forms  of  certain  parts  homologically  the  same.  Thus  it 
will  be  found  that  ten-legged  Crustacea  exist  among  the  sessile-eyed  form, 
which  in  all  other  respects  are  nearer  allied  to  true  Ifopodes,  Aneeui  and 
AwMso,  though  only  possessing  ten  perambulatory  legs,  approximate  nearer  in 
their  structural  signification  to  the  fourteen-legged  Crustacea  than  to  that 
claw,  which  the  number  of  these  legs  would  seem  to  suggest 

The  term  Chorittopoday  from  x«>^(<^r^f  separaUy  vovs  footy  has  been  lately 
Applied  by  Mr.  Dana,  and  is  made  synonymous  by  its  author  with  the  Drtra* 
decapoda  of  Blainville,  and  includes  the  Amphipoduy  Lamodipoday  Isapoda 
of  authors,  and  the  Anisopoda  of  Dana. 

Perceiving  no  advantage  in  the  new  term  over  its  older  synonym,  and 
fearing  the  result  of  multiplying  names,  it  is  the  intention  in  this  Report  to 
adhere  to  the  one  most  commonly  used,  and  on  that  account  most  generally 
understood.  We  consider  the  second  division  of  Crustacea  as^  JSdrio' 
phthaima,  using  it  as  synonymous  with  Tetradecapoda  of  Blainville  and 
Chorislapoda  of  Dana. 

*  At  first  Lstreille  placed  the  animali  belonging  to  this  order  among  the  Jiopoda,  section 
C^tmrtmekei^Dietiotmain  d'Hittoire  NatureOe.) 
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Thas  it  will  be  perceived,  that»  instead  of  considering  TVilobita^  JBniamo^ 
stracay  and  Rotatoria  as  orders  belonging  to  the  second  division  of  Crustaceat 
as  Dana  has  done,  we  take  them  to  form  natural  divisions  in  themselves, 
with  wider  structural  demarcations  than  exist  between  the  Macraura  of  the 
first  division  and  the  Amphipoda  of  the  second.  This  nearer  approximates 
the  system  of  arrangement  adopted  by  Milne-Edwards  in  his  '  Histoire  des 
Crustac^s.*  But  in  his  classification,  Latreille's  order  of  L<Bmodipoda  is. 
admitted  to  a  rank  of  equal  importance  to  that  of  the  Amphipoda  or 
Isopoda, 

This,  from  a  correct  appreciation  of  the  homological  relation  of  the  several 
parts,  Mr.  Dana  (whom  as  a  carcinologist  no  one  appears  to  have  surpassed 
in  close  observation^  entirely  ignores,  and  embraces  the  Lamodipoda  within 
the  order  of  true  Amphipoda^  making  no  allowance  in  his  arrangement  for 
their  naturally  aberrant  departure  in  outward  form  from  that  group.  *'  They 
are,"  says  that  author,  **  properly  therefore  Amphipoda  with  certain  parts 
obsolescent.  •  .  •  The  more  essential  characters  are  closely  related  to  the 
Amphipoda  rather  than  to  the  Isopoda^  and  are  not  properly  intermediate, 
Dor  a  new  type  alike  distinct  from  both." — Vol.  i.  p.  11. 

This  author,  while  from  anatomical  reasoning  he  removes  the  Lamodi'* 
poda  from  the  position  in  which  they  have  been  placed  as  a  separate  and 
intermediate  order  between  the  Amphipoda  and  the  Isopoda^  yet  sees  in 
another  group,  which  by  every  previous  naturalist  has  been  ranked  with 
Isopoda,  a  <Hrue  intermediate  species  between  the  Amphipoda  and  Isopodax 
and  if  any  third  or  intermediate  group  be  admitted,  these  should  (he  thinks) 
be  considered  as  constituting  it.  These  species  belong  to  the  genera  Tatuxis^ 
Arcturusy  Leachioy  and  others  allied." — Vol.  i.  p.  11.  These  form  the  tribe 
or  group  of  Anisopoda,  the  second  or  intermediate  of  that  author. 

By  the  force  of  similar  arguments  as  those  which  are  employed  for  the 
removal  of  the  Lamodipoda  from  taking  a  position  distinct  from  the  Amphi^ 
poda,  it  is  difficult  to  imagine  that  so  acute  an  observer  as  the  founder  of 
this  new  group  should  separate  it  from  the  true  Isopoda  upon  grounds  so 
feeble  as  appears  to  us  to  be  the  case. 

But  on  this  we  shall  enter  more  at  large  when  we  report  upon  the  British 
Isopoda,  and  at  present  only  observe,  that  the  affinity  which  the  Anisopoda 
holds  to  the  true  Isopoda  in  all  its  more  important  characters  is  too  close 
to  admit  of  its  being  recognized  as  a  distinct  and  separate  group  of  equal 
importance.  The  only  feature  which  appears  to  approximate  it  to  the 
Amphipoda,  the  forward  direction  of  the  fourth  pair  of  feet,  can  scarcely, 
we  think,  be  of  sufficient  importance  to  narrow  the  margin  between  the 
Amphipoda  and  the  Isopoda,  there  being  other  characters  of  greater  import- 
ance that  induce  a  natural  separation  strongly  marked. 

But  although  anatomical  science  will  not  admit  the  elevation  of  the 
Lcsmodipoda  or  that  of  the  Anisopoda  into  distinct  orders  or  groups  equal 
to  that  of  the  Amphipoda  and  Isopoda^  yet  the  presence  of  strongly  defined 
characters,  both  in  development  of  form  and  suppression  of  parts,  might 
safely  admit,  with  great  convenience  to  classification,  a  separation  of  the 
Lcanodipoda  from  the  Amphipoda  proper,  and  the  Anisopoda  from  the  Iso- 
poda proper,  each  forming  a  group  subordinate  to  their  respective  types ; 
and  in  this  Report  we  propose  the  following  arrangement: — 
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It  will  here  be  seen  that  it  is  thought  preferable  to  abide  by  the  older 
classification,  which  considers  the  Amphipoda  and  Isopoda  as  distinct  orders 
of  the  second  division,  than  as  separate  groups  of  the  same  order  as  classified 
by  Dana ;  in  this,  we  think,  we  are  justified  upon  strictly  anatomical  reason- 
ing, for  there  appears  to  be  as  great,  if  not  a  more  distinct  separation,  between 
t\iQ  Amphipoda  and  the  Isopoda^  than  between  the  Amphipoda  and  the 
higher  types  of  Crustacea. 

This  latter  opinion  is  one  on  which  Dana  is  again  opposed  to  Edwards  and 
the  older  naturalists  *. 

The  former  considers  the  Isopoda  a  higher  type  of  Crustacea  than  the 
Amphipoda^  whereas  Leach,  Latreille,  Desmarest,  Lamarck,  and  Edwards 
have  each  respectively  placed  them  next,  succeeding  the  Stamapoda  in  the 
descending  scale. 

This  difference  of  opinion  involves  and  necessarily  opens  the  question  of 
the  honiological  relation  of  parts  between  the  different  orders  or  groups  of 
Crustacea,  the  discussion  of  which  will  enable  us,  we  hope,  to  see  how  much 
or  little  the  same  organs  resemble  each  other  when  adapted  to  forms  higher 
or  lower  in  the  scale ;  and  their  closeness  or  dissimilarity  will  enable  us  to 
approximate  toward  a  tolerably  correct  estimate  of  the  value  of  the  unity  of 
typical  development,  and  thereby  judge  the  relation  which  one  form  of  Crus- 
tacea may  hold  to  another. 

The  older  European  naturalists,  and  Edwards  in  particular,  consider  the 
Edriophihalma  as  formed  upon  the  same  general  type  as  the  Podophthaima  ; 
not  so  the  American  carcinologist,  who  affirips  that  ''they  have  not  a 
macroural  characteristic,  but  have  a  body  divided  into  as  many  segments  as 
there  are  legs  (whence  our  name  Choristopoda) ;  the  antenna,  legs  and  whole 
internal  structure  are  distinct  in  type." — Vol.  i.  p.  1404>. 

The  consideration  of  the  structure  of  the  Amphipoda  is  one  that  has  little 
attracted  the  attention  of  either  naturalists  or  physiologists.  This  remark 
is  the  more  correct  in  relation  to  our  own  country,  where,  we  are  not  aware 
that  there  has  yet  been  published  a  single  communication  on  the  internal 
organization  of  this  order,  except  a  short  paper  on  the  Caprelke,  by  Mr, 
H.  Goodsir,  in  the  Edinburgh  Philosophical  Journal  for  July  1842. 

The  labours  of  Montagu  were  mostly  directed  to  the  pursuit  of  objects^ 
and  the  important  addition  of  figuring  and  describing  the  outward  appear- 
ances of  his  results.  The  attention  of  Leach  was  confined  to  describing, 
generalising  and  classifying  all  known  species,  whether  the  result  of  his 
own  discoveries  or  that  of  others.  The  researches  of  most  later  writers  have 
been  extended  to  the  elucidation  of  local  faunas  only.  Dr.  Thomson  of 
Belfast  read  at  the  British  Association,  and  published  in  the  Annab  of 
Natural  History  for  1847,  a  series  of  papers  on  the  Crustacea  of  Ireland. 
Dr.  Johnston  of  Berwick  has  during  an  industrious  career  (alas  I  too  early 


*  Milne-Edwards. 

-    Legio  (II.)  Edriophthalma. 
Ordo   I.  AmpUpoda. 

„     II.  Isopoda. 

„    III.  Laemodipoda. 

Order  I.  Amphipoda. 

Family.  I  Family. 

Gammaridie.        I         Hyperidae. 
Tribui.  Tribus. 


Santeon.  Marcheura.  Gammaroides.  Anonuales. 
Ordinairea. 


Dana. 
Sabclasftis  II.  Edriophthalma. 
Ordo  I.  Choristopoda. 
Tribus  1.  Isopoda. 
„      2.  Anisopoda. 
„      3.  Amphipoda. 
Tribiu  3. 
Amphipoda. 
Families. 

Capiellidea.  Gammaridea.  Hyperide 
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eloMd)  deteribed  several  8eottith  speoies.     Prof.  AllmaQy  in  the  <  Anoalf 
of  Natural  History'  for  184r7>  published  a  memoir  on  the  Ckeiura  ter€* 

But  even  on  the  continent  the  study  of  these  animals  has  not  been  a 
&vourite  pursuit,  and  few  naturalists  have  examined  for  themselves  beyond 
the  external  form  and  general  arrangement  of  structure.  Hence  we  fi^d 
that  each  of  the  few  actual  observers  is  inclined  to  adopt  some  new  scheme 
of  generalization  for  himself,  founded  on  some  peculiar  fact  more  or  less 
eommon  to  the  tribe.  This  will  continue  to  be  the  case  until  the  anatomy 
tod  development  be  properly  displayed,  and  their  structure  demonstrated  in 
comparison  with  other  known  types. 

The  labours  of  the  great  French  carcinologist  are  among  the  best  known, 
and  certainly  the  most  recognized  and  appreciated  of  any  of  the  systematic 
works  on  Crustacea.  But  the  investigations  of  Kolliker,  Miiller,  and  the 
Isboufi  of  Von  Siebold  are  valuable  both  in  interest  and  importance.  But 
these  have,  probably  from  their  inland  position,  confined  their  researches 
chiefly  to  the  internal  structure  of  the  I$opoda. 

Rathke's  contributions  to  the  fauna  of  the  Crimea  are  not  only  valuable 
for  the  addition  of  animals  from  a  region  that  has  been  little  examined,  but 
are  noticeable  for  great  accuracy  of  delineation  in  minute  detail,  which  make 
them  seoond  to  none,  if  not  before  all  others,  in  value,  for  truthfulness  and 
the  close  observation  of  the  author.  But  Prof.  Kroyer  appears  to  have  been 
throne  of  all  the  naturalists  who  has  entered  upon  the  investigation  of  this 
order  in  a  manner  which  induces  us  to  believe  that  he  felt  the  import* 
ance  of  its  close  and  extended  observation,  and  his  great  work,  entitled 
*  Voyages  en  Soandinavie,  en  Japonic,  Spitzberg,  et  en  Feroe,'  is  a  labour,  of 
which  it  is  to  be  regretted  Europe  has  so  few  examples. 

Recently,  Mr.  Dana  has  given  to  the  world  a  great  work  on  the  Crustacea 
as  the  result  of  his  researches  in  the  southern  seas,  where  he  was  sent  by  the 
United  States  Government  This  work,  of  which  the  plates  have  only  been 
published  since  this  paper  has  been  in  the  press,  will  rank  its  author  as  seoond 
to  no  European  carcinologist,  and  during  the  course  of  this  Report,  the  work, 
though  but  recently  obtained,  will  be  found  frequently  alluded  to  and 
quoted. 

In  furnishing  to  the  best  of  our  opportunities  this  Report  to  the  British 
Association  for  the  Advancement  of  Science,  we  are  aware  of  shortcomings. 
These  chiefly  arise  from  inability  of  obtaining  foreign  works  published  many 
y^l^  since,  and  others  difficult  to  be  procured.  But  these  faults  (not  many 
or  important,  we  hope)  might  have  been  more  considerable  but  for  the  k4na- 
oess  of  friends,  who  willingly  supplied  us  with  those  in  their  possession.  In 
this  way  we  are  indebted  mostly  to  John  Lubbock,  Esq.,  Col.  C.  Hamilton 
Smith,  C.  Darwin,  Esq.,  and  J.  O.  Westwood,  Esq. 

To  study  the  results  of  other  observers  in  connexion  with  a  British  fauna, 
it  became  desirable  that  specimens  should  be  obtained  from  as  many  and 
distant  localities  as  possible.  In  pursuance  of  this  plan,  we  have  numy 
valued  friends  to  thank,  and  if  gratitude  is  to  be  measured  in  proportion  to 
liberal  communications  and  generous  supplies,  then  we  are  most  indebted  to 
our  highly  esteemed  correspondent  the  Rev.  George  Gordon,  Bernie  Manse, 
near  Elgin,  for  many  most  interesting  species,  among  which  are  some  that 
are  additions  to  the  British  fauna,  as  well  as  others  that  are  new  to 
science. 

Our  kind  friend,  George  Barlee,  Esq.,  so  well  known  to  naturalists  by  his 
dredging  results,  has  sent  us  many  valuable  collections  from  Penzance,  St 
Ives,  and  the  Amn  Isles*    So  also  from  the  first  of  these  localities  we  have 
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been  supplied  by  our  friend  C.  S.  Harris,  Esq^  of  Budley  Salterton,  and  from 
Falmouth  we  have  recently  been  indebted  to  our  excellent  friend  J.  Web- 
ster, Esq.,  for  the  results  of  extensive  dredgings. 

From  the  coasts  of  Northumberland  and  Durham  we  have  received  many 
species  through  the  kindness  of  Joshua  Alder,  Esq.  From  Weymouth  we  have 
been  assisted  by  Prof.  Williamson  of  Manchester,  and  P.  H.  Gosse,  Esq. 

To  our  excellent  friend  P.  T.  Smyth,,  Esq.,  who  not  only  supplied  us  with 
the  result  of  his  own  industry,  but  frequently  placed  his  yacht  at  our  disposal 
for  dredging  purposes,  wc  cannot  be  too  thankful,  since  it  is  greatly  through 
bis  means  that  we  have  been  successful  in  obtaining  a  very  lai^e  collection 
of  South  British  species. 

Mr.  Boswarva,  so  well  known  in  the  neighbourhood  of  Plymouth  for  his 
knowledge  and  skill  in  preserving  the  marine  Algse,  has  frequently  sent  us 
specimens.  So  also  has  our  valued  friend  and  companion  Howard  Stewart, 
Esq.,  Student  of  Anatomy  at  the  Royal  College  of  Surgeons ;  also  his 
brother,  Mr.  Charles  Stewart. 

George  Parker,  Esq.,  of  Jersey,  and  recently  Mr.  Edwards,  an  industrious 
naturalist  at  Banff,  and  Mr.  John  Loughor  of  Polperro,  and  other  kind 
friends  have  furnished  us  with  what  specimens  accident  or  good  fortune 
tnay  have  brought  within  their  reach  *, 

For  the  purpose  of  identifying  species  with  Leach *8  and  Montagu's 
types  we  visited  the  British  Museum,  where  we  received  every  assistance 
and  kindness  from  Dr.  Gray  and  Mr.  White,  whose  *  Catalogue  of  British 
Crustacea'  has  been  a  valuable  handbook  of  species,  and  much  used  by  us 
in  our  progress  with  the  subject.  Nor  can  we  forget  Mr.  Kippist,  the  Li- 
brarian of  the  Linnean  Society,  who  most  obligingly  procured  for  us  many 
books  of  the  Society  which  it  was  necessary  should  be  consulted. 

The  Homologies. — In  comparing  the  external  organization  of  the  Amphi- 
poda  with  that  of  the  Macrouray  the  observer  is  attracted  by  the  absence  in 
the  former  of  the  great  cephalo-thoracic  buckler  or  carapace.  This  in  the 
higher  tribes  is  the  result  of  the  exaggerated  development  of  some  of  th« 
anterior  segments  of  the  head.  This  loss  of  the  carapace  is  also  accom- 
panied with  a  separation  into  distinct  annules  of  the  whole  of  the  remaining 
portion  of  the  animal,  whilst  the  cephalic  region,  including  the  seven  anterior 
segments,  assumes  no  greater  space  or  higher  importance  than  any  of  the 
other  individual  segments. 

If  a  careful  examination  of  the  cephalic  ring  be  made,  it  will  be  found 
that  there  evidently  are  the  same  relative  parts,  without  that  monstrous  deve- 
lopment  which  in  the  higher  types  produce  the  carapace. 

It  has  elsewhere  been  shown f,  upon  evidence  which  appears  to  us  impos- 
sible to  be  misunderstood,  that  the  anterior  segments  exhibited  in  the  cara- 
pace, viz.  the  antennal  rings,  gradually  diminish  in  importance  inversely 
with  the  development  of  the  mandibular ;  that  whereas  the  former  bnild  up 
the  larger  portion  of  the  carapace  in  the  Brachyura^  the  mandibular  seg- 
ment in  the  lowest  of  the  Macroura  type  {Duutyixs^  Cwna^  *<?•!)  completes, 
to  the  almost  total  exclusion  of  the  anterior  segments,  the  entire  carapace. 
This  increasing  development  of  the  anterior  or  cephalic  segments  is  in 
accordance  with  the  consolidation  of  the  nervous  system,  and  vice  versdy  the 
separation  of  the  nervous  cord  into  distinct  ganglia  is  coincident  with  a  cor^ 
responding  decrease  in  the  importance  of  the  carapace. 

*  In  the  forthcoming  work  on  the  British  Edriophthahna,  we  shall  identify  the  specie! 
>prith  their  habiuts  upon  the  aathority  of  our  kind  friends. 
t  Annals  of  Natural  History  for  July  1855. 
t  Vidi  paper  on  the  British  Ditutpttda,  Ann.  Nat*  Hist  for  Jane  1856. 
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This  law,  which  regulates  the  character  of  the  cephalic  segments  in  the 
h^her  types,  is  still  persistent  in  the  Edriophthalma. 

The  nenrous  system  below  the  Stomapoda  is  entirely  free  from  thoracic 
consolidation,  except  in  the  abnormal  class  of  drripecUa.  The  cephalic 
region  or  segments  belonging  to  the  organs  of  consciousness  is  reduced  to  a 
minimum,  or  represented  only  by  corresponding  appendages. 

In  all  the  higher  types,  the  autennal  segments  as  well  as  the  mandibular, 
excepting  only  the  anomalous  genus  of  SquiUa  and  its  near  allies,  unite  to 
build  up  the  carapace,  the  respective  relation  of  each  segment  to  the  others 
differing  in  importance  in  distinct  orders.  This  appears  to  be  the  same  with 
respect  to  the  cephalic  ring  of  the  Amphtpodoy  which  homologizes  with  the 
entire  carapace  of  the  Brachyura  and  Macroura,  differing  from  them  only 
in  degree. 

In  the  Macraura  the  development  of  the  mandibular  segment  extends 
back  and  covers  the  whole  of  the  thoracic  region,  forming  so  efficient  a  pro* 
tection  as  to  render  the  completion  of  the  dorsal  portion  of  the  thoracic  seg« 
ments  a  work  of  supererogation.  These  latter  rings  in  the  higher  types 
become  so  closely  compacted  together,  that,  by  dinrinishing  their  extent, 
they  concentrate  their  force ;  whereas  in  AmpMpoda  the  thorax  is  developed 
into  seven  distinct  and  perfect  rings,  while  the  homologue  of  the  carapace 
reaches  not  beyond  the  segment  which  bears  the  first  maxiiliped,  and 
(his  not  by  any  extraordinary  development  of  the  posterior  cephalic  rings, 
but  by  the  consolidation  of  the  three  segments  next  succeeding  the  man* 
dibular  into  one,  which  supports  the  three  posterior  appendages  of  the  mouth. 

Prof.  Milne-Edwards*  contends  that  the  whole  of  the  seven  anterior 
segments  of  the  animal  are  fused  together  and  form  the  first  or  cepha- 
lic ring. 

*'The  exact  normal  relation  of  the  shell  of  the  head,"  says  Mr.  Dana 
(part  i.  p.  SB  of  hb  great  work),  **  is  with  difficulty  determined ;  yet  the  argu- 
ment that  this  segment  extends  across  below  just  anterior  to  the  mandibles, 
and  only  here,  probably  holds  in  this  group,  as  in  the  Decapodoy  so  as  to 
show  that  the  shell  pertains  either  to  the  mandibles  or  second  antennae: 
further  investigation  may  possibly  bring  out  a  more  definite  decision." 

The  effort  in  this  Report  will  be  directed,  if  possible,  to  demonstrate  that 
the  ^ shell  of  the  head"  is  homologically  the  same  as  the  carapace  in  the 
higher  types,  restricted  according  to  a  law  of  development  to  be  a  less  im- 
portant feature  of  the  animal.  Gradually  it  descends  from  the  most  per- 
fect forms. 

In  Macrounh  a  distinct  suture,  the  cervical  or  epimeral  of  M.  Milne- 
Edwards,  is  visible,  distinguishing  the  mandibular  from  the  antennal  seg- 
ments. In  Brachyura  the  large  development  of  the  antennal  segments 
completes  most  of  the  carapace;  in  Macraura  the  mandibular  ring  equals,  if 
not  exceeds,  the  half  of  this  structure.  This  change  is  produced  in  the  rela- 
tion of  the  two  parts  by  a  corresponding  decrease  of  importance  in  the  an- 
tennal or  cephalic  portion,  rather  than  by  an  extraordinary  enlargement  of 
the  mandibular.  As  we  descend  in  the  scale  of  Crustacea,  we  find  that  the 
antennal,  or  that  portion  supplied  with  nerves  from  the  cephalic  ganglion, 
diminishes  in  size  in  relation  to  the  rest  of  the  carapace,  and  that  the  cara* 
pace  likewise  itself  loses  its  importance  in  relation  to  the  entire  animal. 

This,  which  we  see  being  carried  out  in  the  Macrouray  Stomapoda^  and 
DiatfylicUsy  where  the  thorax  of  the  animal  is  seen  gradually  in  each  suc- 
ceeding form  to  become  less  protected  by  the  carapace,  appears  to  reach  a 
limit  approaching  the  extreme  in  the  An^Upodc^  when  the  entire  thorax  is 
*  Histoire  dei  Cnistac^  voL  I  p.  20. 
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free ;  not  being  protected  by  the  carapace,  it  ceaiet  to  poteoafl  that  resem- 
blance  to  an  internal  skeleton,  which  it  receives  in  the  higher  typea  from  its 
peculiar  relation  to  the  monstrously  developed  cephalic  rings. 

In  the  Amphipoda  the  upper  portion  or  shell  of  the  cephalic  ring  is 
constructed  as  in  the  higher  types,  that  is,  it  is  formed  of  the  antennal 
and  mandibular  segments,  each  reduced  to  almost  its  minimum  of  im« 
portance. 

In  Tcditnu  and  Gammarus,  but  most  distinct  in  consequence  of  the  larger 
size  in  the  former,  a  suture,  which  most  certainly  homologizes  with  the  so* 
called  cervical  or  epimeral  suture  of  Macrourfiy  is  visible,  and  shows  that  the 
mandibular  ring  perfects  its  inferior  arch :  this  forms  the  epistome  of  the 
frontal  aspect  of  the  head. 

The  line  of  demarcation  or  suture  which  separates  thifl  segment  from  the 
anterior,  traverses  the  lateral  walls  of  the  head,  parallel  with,  and  but  a  short 
distance  above,  the  mandibles,  after  passing  which  it  rises  toward  the  upper 
surface,  but  loses  itself  in  the  posterior  margin  about  half-way  from  the  top*. 
In  this  respect  it  bears  some  analogy  to  the  manner  in  which  it  is  lost  in 
Brachyurat  but  only  in  appearance,  for  there  it  was  the  result  of  a  large 
development  of  the  anterior  segments ;  here  both  are  equally  unimportant 
In  point  of  fact,  the  connexion  of  the  Amphipoda  is  much  nearer  to  the  Ma* 
eroura ;  and  if  a  perpendicular  line  of  incision  were  made  to  cut  away  the 
carapace  of  ^^^octM  just  in  front  of  the  cervical  suture  where  it  exists  on  the 
top  of  the  carapace,  that  b  to  remove  the  whole  of  the  carapace  posterior  to 
that  line,  and  perfect  each  ring  of  the  thorax,  but  for  the  pedunculated  eyes, 
the  Asiacus  would  be  pronounced  among  the  Amphipoda, 

The  epistome  (Plate XII.  fig.  1 C)  appears  with  little  doubt  to  be  the  inferior 
aspect  of  the  mandibular  ring  (B),  which  is  seen  on  the  external  lateral 
surface  of  the  head,  and  which  can  be  identified  from  the  fact  of  its  carry- 
ing the  mandibles.  This  relation  of  the  epistome  to  the  mandibular  segment 
is  not  admitted  by. Mr,  Dana,  who  rather,  from  analogy  with  the  higher 
types,  than  by  direct  evidence  of  the  subject  before  him,  identifies  the  epi- 
stome as  belonging  to  the  inferior  (or  external)  antennal  segments. 

We  do  not  think  that  the  evidence  in  the  higher  forms  bears  out  tbia 
assumed  relation ;  for  whilst  in  the  Brachyura  the  two  antennal  segments  and 
the  mandibular,  each  through  the  arrangement  of  their  sternal  portions,  unite 
to  form  the  antero*>oral  plate,  we  find  that  in  the  Macroura  their  relatiTe 
importance  is  not  of  equal  extent  We  think,  that  as  the  ophthalmic  segment 
is  itself  not  developed  to  much  importance  in  the  Brachyura^  and  is  altogether 
lost  in  the  Macroura,  so  we  believe  that  the  same  process  of  annihilation  of 
parts  continues,  and  that  in  the  Amphipoda  the  only  segment  in  which  the 
sternal  portion  is  persistent  is  the  mandibular.  A  thin  partition  of  osseous 
tissue,  passing  perpendicular  in  the  median  line  between  the  antenns^  leaa 
important  between  the  superior  than  the  inferior,  may  possibly  represent  the 
sternal  part  of  each  of  the  antennal  segments  respectively. 

The  next  three  pairs  of  appendages  succeeding  the  mandibles  are  borae 
upon  a  piece  which  forms  the  infra-posterior  portion  of  the  head  (Plate  XLL 
fig.  2  K)»  and  is  probably  the  sternal  piece  of  the  segments  belonging  to  the 
two  maxillsB  and  the  maxilliped;  the  dorsal  portion  of  these  segments 
appears  to  form  an  arch  within  the  cavity  of  the  head,  as  given  in  Plate  XIL 
fig.  3,  and  ofiers  a  support  to  the  stomach  as  well  as  points  of  attachment 
for  muscles. 

In  attributing  to  this  internal  structure  the  high  relative  importance  as  the 

*  This  lutore,  though  reoogniiedi  wst  icaroely  appradated  by  ui  until  w«  had  Nsdl 
Dana's  work. 
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honologoe  of  thA  donal  portion  of  the  segments,  of  which  it  is  a  part,  wa 
thiniL  we  are  justified  from  a  careful  observation  of  its  relation  to  sur« 
rounding  parts ;  and  it  should  always  be  borne  in  mind,  that  the  relation 
which  the  internal  organization  bears  to  the  external  structure  is  the  only 
sound  way  of  understanding  the  true  relation  of  individual  parts  to  the  whole. 

In  the  genus  Takirus  the  appendages  posterior  to  the  powerful  mandibles 
appear  to  be  strengthened  by  an  internal  process  on  either  side,  which  is 
produced  until  the  two  meet  and  form  a  ring.  It  is  this  ring  that  we  contend 
to  be  the  homologue  of  the  three  posterior  segments  of  the  cephalic  division  t 
that  it  is  dorsal  and  not  sternal,  is  demonstrated,  we  think,  fi*om  the  fact  that 
the  nervous  oord  passes  through  the  hollow,  though  to  accomplish  this  a  con- 
sidtrable  depression  from  its  normal  direction  is  produced. 

2%oraeie  wegmenU  (Person*).  The  seven  annules  which  posteriorly 
foUow  the  cephalic  portion  are  in  the  higher  order  protected  by  the  carapace. 
These  become  less  so  in  the  descending  order ;  and  in  the  Amphipoda  each 
segment  b  formed  into  a  perfect  ring,  analogous  in  appearance  to  the  abdo* 
minal  segments  in  Macroura, 

The  anterior  of  these  thoracic  segments  difiers  in  its  position  firora  those 
which  are  posterior,  by  the  circumstance,  that  the  anterior  margin  overridee 
the  posterior  edge  of  the  cephalic,  whereas  in  all  the  subsequent  ones  the 
Ulterior  dipt  beneath  the  posterior  edge  of  the  annule  immediately  pre- 
oeding,  the  two  margins  being  united  by  a  thin  membrane  sufficiently  elastic 
to  admit  of  one  plate  passing  to  a  small  extent  beneath  the  next 

The  several  appendages  supported  by  these  segments  are  locomotive  in 
their  character,  sometimes  more  perfectly  perambulatory,  at  others  adapted 
for  climbing  and  grasping,  under  which  character  the  two  anterior  are  most 
ooDstant  in  their  adaptation ;  and  the  probability  is  that  they  are  never  u«ed 
except  as  supplying  organs  to  the  mouth,  unless  to  assist  in  cljmbing  occa- 
sionally. 

On  each  side  of  the  several  annules  of  the  thorax,  the  An^hipoda  are 
Mmarfcable  for  the  development  of  a  large  scaliform  appendage,  which  Prof* 
Milne- Edwards,  and  hitherto  every  author  after  him,  consider  to  be  epimeral 
or  side*pieces  of  the  dorsal  arch,  of  each  respective  segment,  remaining 
nnfused.  These  so-called  epimerals  we  exclude  from  being  a  portion  of  the 
true  segment,  believing  them,  as  we  think  we  shall  be  able  clearly  to  demon- 
strate in  the  proper  place,  to  be  the  first  joints  or  ooxao  of  the  legs. 

Ahdomhuu  tegmmUs  (or  pUon\)^^T\xe  next  succeeding  seven  rings  form 
the  so-called  abdomen  of  all  later  carcinologists,  l^ut  they  support  three  very 
distinct  kinds  of  appendages. 

In  the  Brachyura  the  appendages  are  all  of  one  sort,  and  these  all  present 
only  in  the  female,  and  are  adapted  to  a  special  function  connected  with  the 
process  of  reproduction.  In  the  male  they  are  absent,  except  the  two  an- 
terior pairs,  which  arc  modified  so  as  to  adapt  them  to  fulfil  the  office  of 
btromittent  organs.  As  we  descend  in  the*  scale  from  perfect  development, 
we  perceive  that  the  posterior  annules  are  constructed  and  arranged  so  as 
to  become  a  tail  piece,  and  a  powerful  and  efficient  organ  it  is  in  the  Mc^ 
cnma  and  ^inomotira,  which  enables  the  animal  to  dart  or  swim  through  the 
water  with  considerable  force  and  velocity. 

The  number  of  segments  which  are  arranged  to  complete  the  caudal 
i^[)pendage  difiers  in  separate  orders.  In  the  BraekjfurQ  there  is  but  one ; 
among  the  Macroura  the  two  last  segments  are  so  arranged ;  but  among 

*  From  xepaidiaf  to  waUt  about :  perdon,  part  which  supports  the  walking  legs.    This  and 
the  feUowiBg  are  suggested  instead  of  the  old  and  inoorrect  synonTms  of  thorax,  abdomen,  &e. 
t  From  irXiM,  mmUfoi  plfon,  part  wfaieh  supports  the  swimming  legs. 
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the  Amphipoday  there  are  four  so  constructed  as  to  foi*m  a  tail.  Of  thes^ 
four,  three  pairs  are  arranged  upon  the  same  type ;  the  other,  which  is  the  ex« 
tremity,  or  twenty-first  ring,  can  only  be  contemplated  in  the  character  of  aa 
obsolete  segment  with  its  rudimentary  appendages. 

Thus  the  segments  which  form  the  abdomen  support  three  distinct  forms 
of  appendages.  Three  anterior  are  constructed  upon  one  type,  three  suc- 
ceeding upon  a  second,  and  the  last,  which  for  convenience  we  shall  de* 
signate  by  the  name  of  Telson  (from  rkXoov,  extrermiy)^  upon  a  third ;  or, 
perhaps  to  speak  more  correctly,  it  is  a  rudimentary  appendage,  modified 
upon  the  type  of  the  preceding  three. 

Thus  we  perceive  a  singular  coincidence,  that  the  most  anterior  as  well 
as  the  most  posterior  segments  of  th^  animal  are  annihilated  and  represented 
by  their  respective  appendages  only,  a  circumstance  which  appears  to  reverse 
the  law  in  embryological  development  in  this  class  of  animals,  where  we  find 
that  the  earliest  developed  parts  are  the  anterior  and  posterior  extremities  of 
the  animal,  the  intermediate  segments  being  the  result  of  subsequent  growth* 

Having  compared  the  twenty-one  segments  of  the  crustacean  type  with 
those  of  the  AmpJUpoda^  it  will  next  be  desirable  that  we  should  see  to  what 
extent  the  separate  parts  or  appendages  may  or  may  not  differ  from  those  in 
the  other  forms. 

Organs  of  vision, — The  first  normal  segment  of  the  typically  perfect 
Crustacea  is  represented  in  the  Amphipoda  by  its  appendages  only ;  the  eyes, 
which  appear  to  be  lodged  between  the  two  pairs  of  antennae,  are  homolo« 
gically  anterior  to  the  antennae,  and  are  supplied  with  nerves  which  are  the 
most  anterior  pair  given  off  by  the  cephalic  ganglia. 

In  the  higher  orders  the  eyes  are  projected  upon  footstalks.  In  the  Ampki* 
poda  they  are  sessile.  This  distinction  between  the  two  has  been  thought 
by  naturalists  generally  to  be  an  important  signification  in  relation  of  one 
tribe  to  that  of  the  other ;  hence  the  feature  has  been  made  available  as  a 
demarcation  of  distinct  orders,  it  being  taken  for  granted  that  so  vbible  an 
alteration  in  these  organs  must  be  accompanied  by  considerable  and  inn 
portant  changes  in  other  parts  of  the  structure. 

The  eye  in  relation  to  the  typical  animal  muHt  be  viewed  as  an  appendage 
of  the  first  normal  segment  peculiarly  developed  to  perfect  its  adaptation  for 
the  fulfilment  of  certain  requisite  conditions;  after  the  same  manner,  the 
mandibles,  chelae  and  feet  are  necessary  forms  for  other  uses. 

In  the  Brachyura  an  ocular  appendage  consists  of  two  articulations,  at 
the  extremity  of  which  the  eye  is  lodged,  in  the  same  manner  as  we  might 
presume  the  hand  would  hold  a  ball,  or,  to  give  a  more  correct  idea,  be 
developed  into  a  ball  having  power  of  vision. 

It  appears  to  be  a  law  in  the  decreasing  structural  importance  of  Crustacea, 
that  the  segment  supporting  the  appendages  shall  disappear  before  the  appen- 
dages that  it  supports  ;  thus  in  Macraura  the  segment  has  disappeared,  but 
the  eye  is  still  borne  on  footstalks.  In  the  Amphipoda  it  appears  that  the  eye 
alone  remains ;  the  segment  and  the  articulating  portion  of  the  appendage 
not  being  developed,  the  eye  is  presented  so  deeply  within  the  segment  sue* 
ceeding,  that  it  appears  to  be  behind  the  antennae.  But  its  position,  wherever 
situated,  can  only  be  to  meet  peculiar  advantages  under  certain  conditions. 
Thus  in  the  genus  Talilrus  the  eye  appears  to  be  nearly  at  the  top  of  the 
head,  while  in  Erichthoneus  and  some  of  the  Podocerides  it  is  carried  upon 
a  projecting  inferior  angle,  which  in  some  genera  of  this  subfamily  is  con* 
siderably  developed  in  advance  of  the  head;  in  which  position,  in  con- 
sequence of  the  insufi&cient  depth  of  structure,  the  eye  projects  upon  the 
internal  surface^  where  it  is  lodged  in  the  form  of  a  protuberance. 
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Id  die  genus  Teiramaiui^  which,  we  believe,  is  now  for  the  first  time  added 
to  our  knowledge,  there  are  four  simple  eyes,  two  upon  each  side  of  the  head, 
instead  of  one  made  up  of  many  facets,  as  is  usually  the  form  of  the  organ 
in  this  class  of  animals.  But  this  seeming  anomaly  appears  not  to  be  with* 
out  explanation. 

In  the  young  of  the  Amphipoda  the  number  of  facets  b  fewer  in  the  eye 
than  in  the  adult ;  the  number  of  the  lenses  therefore  increases  with  growth* 
In  the  genus  Gammarus  the  early  numbers  are  eight  or  ten,  whilst  those  of 
the  adult  are  from  forty  to  fifty.  If  we  suppose  that  in  T^rmnatus  there 
were  but  two  crystalline  lenses  developed  in  the  larva,  a  consequent 
arrest  of  development  at  this  particular  stage  would  limit  the  number  in  the 
adult  to  those  already  present  in  the  larva,  and  which  therefore,  we  think, 
must  be  looked  upon  rather  as  two  distant  lenses  of  the  same  eye,  than  as 
distinct  organs  of  vision,  although  to  external  observation  they  assume  the 
appearance  of  two  separate  eyes  (Plate  XIII.  fig.  8).  The  coloured  cornea 
is  very  distant  from  the  lenses. 

In  this  genus  the  crystalline  lens  is  developed  in  the  integumentary  struc- 
ture of  which  it  forms  a  part ;  in  this  arrangement  the  condition  of  the  eye 
difiers  from  that  of  any  other  among  the  Amphipoda.  Close  observation 
may  detect  a  lessened  approximation  of  like  condition  in  Anonyx  HoWoUi^ 
hut  there  only  a  semi-transparency,  like  a  single  small  lens,  exists. 

The  sessile  character  of  the  eyes  in  this  order  appears  chiefly  to  rest  on 
the  pedunculated  feature  being  absent  rather  than  in  any  definite  alteration 
(^  the  eye  itself,  and  by  no  means  is  it  to  be  considered  as  evidence  of  organs 
of  vision  indicative  of  a  lower  class  of  animal.  This  we  think  is  easily 
demonstrated  by  the  fact,  that  in  all  the  Diasti/lida  the  eyes  are  sessile  and 
converge  into  a  single  organ ;  this  is  the  case  also  with  some  of  the  JBtiio- 
Moi^tiea,  whilst,  on  the  other  hand,  the  genus  Tanais  among  the  Edrio* 
jMaUna^  and  Artemia  among  the  ErUomostracay  have  the  eyes  supported 
on  footstalks  in  a  manner  corresponding  with  the  higher  types. 

The  internal  or  first  antenna. — These  organs  are  invariably  constant  in 
the  order  An^ipoda^  although  in  the  genera  of  Orchestta^  Talorchestia  and 
TaUtruSf  they  are  so  unimportant  as  to  be  little  more  than  rudimentary 
appendages.  They  belong  to  the  second  normal  segment,  which  in  the^m- 
pk^aoda  we  believe  not  to  be  developed,  or,  if  present,  fused  so  completely 
with  the  next  succeeding,  as  not  to  be  distinguished  from  it. 

The  anterior  antennae  typically  consist  in  all  Crustacea  of  a  peduncle 
formed  of  three  articulations,  all  of  which  are  present  in  the  Amphipoda ;  and 
1  filamentary  appendage  more  or  less  extensively  developed,  and  one  or  two 
secondary  filaments  of  greater  or  less  importance,  of  which  latter  in  the 
Amphipoda  there  is  never  more  than  one,  and  that  is  generally  rudimentary, 
ofbn  obsolete,  and  perhaps  more  frequently  absent  than  present.  But  this 
secondary  appendage  appears  to  fulfil  but  an  unimportant  office  even  in  the 
higher  orders,  whilst  in  the  Amphipoda  it  consists  of  but  a  few  short  arti- 
culated joints  furnished  at  the  extremity  of  each  with  a  few  hairs  of  a  form 
similar  to  others  peculiar  to  the  species. 

It  therefore  differs  from  the  principal  filament  or  tige,  as  it  is  named  by 
M.-£dwArds,  which,  except  in  the  subfamily  of  Pontoporeides»  is  developed 
to  a  much  greater  extent,  and  in  addition  to  the  simple  hairs,  is  furnished 
with  a  considerable  number  of  membranaceous  cilia,  which  appear  to  be 
peculiar  to  this  organ  in  Crustacea.  The  forms  of  these  cilia  vary  in  certain 
species,  and  will  be  more  particularly  described  when  it  becomes  necessary 
to  consider  the  especial  senses  of  the  Amphipoda.  We  shall  only  here 
Temarky  that  they  appear  to  us  to  be  active  agents  in  communicating  a 
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consdousneM  analogous  to  sound  to  the  auditory  nerve,  and  on  this  acoonnt 
we  shall  allude  to  them  under  the  name  of  Auditory  Cilia, 

Professor  Milne- Edwards  considers  the  presence  or  absence  of  the  se- 
condary filament  or  palp  as  a  circumstance  of  little  importance,  and  afBrms 
that  naturally  the  genus  Amphitoe,  without  this  appendage,  is  extremely  near 
to  GammaruSf  in  which  it  exists,  if  they  be  not  in  the  same  genus* ;  the 
separation  being  admitted  for  the  Convenience  of  classification  only. 

But  from  this  our  experience  compels  us  to  differ.  The  two  filaments,  how- 
ever unequal,  homologize  with  those  in  the  higher  order,  where  sometimes  a 
third  is  added,  two  of  which  are,  to  the  extent  of  our  present  knowledge^ 
always  constant.  We  therefore  can  but  view  the  presence  or  absence  of 
this  palp,  however  rudimentary  the  form  in  which  it  may  exist,  as  de* 
monstrative  of  some  change  in  the  habits  or  condition  of  the  animal,  which 
must  be  accompanied  by  structural  alteration  of  a  more  or  less  important 
character.  It  must  therefore  show  a  separation  between  animals  that  vary  in 
some  essential  conditions,  even  though  not  very  visible  features. 

Thus  it  will  be  found  upon  a  close  examination  that  Amphitoe  is  separated 
from  Gammarus  by  important  essential  qualities  (which  will  be  described 
with  the  animals  in  our  forthcoming  work  on  this  subject  in  conjunction 
with  Mr.  Westwood).  Here  it  is  sufficient  to  observe,  that  the  habits  of 
Amphitoe^  as  well  as  its  structure,  are  closely  allied  to  those  of  the  genua 
PodocenUi  and  that  they  both  exist  in  a  division  ^NicU/ica)  of  the  family 
CarapkiidBB^  which  division  we  have  thought  desirable  to  construct,  that 
those  Amph^XMJUi  which  live  in  nests  of  their  own  construction  may  be 
separated  from  those  which  live  in  tubes,  or  burrow,  such  as  Cercqnu  and 


\  second  or  external  pair  ofanlenruB* — These  organs  appear  to  us  to  be 
the  most  anterior  appendages,  wh'ich  are  supported  in  the  Amphipoda  upon 
a  segment  that  is  present,  and  which  forms  almost  the  entire  cephalic  region. 

One  of  these  antennse  consists  typically  in  the  order  of  a  peduncle  and  a 
solitary  filament  The  peduncle  consists  of  five  articulations.  In  some,  as 
the  Macroura^  there  is  attached  a  moveable  scale ;  and  in  others,  as  the  Ana* 
mouroy  a  spine  exists  on  the  basal  portion  of  the  antenna :  these  appear 
both  to  be  represented  in  the  larva  of  the  Brachyuruy  and  at  an  early  period 
of  thb  stage  are  more  important  than  the  principal  appendage  of  the  an- 
tenna itself.     These  secondary  parts  are  absent  in  the  Amph^joda. 

The  first  or  basal  joints  of  this  organ  in  the  JBrachyura  are  very  generally 
fused  together,  and  with  the  nearest  approximating  part  of  the  caloareoua 
skeleton  of  the  animal ;  this  fusion  is  sometimes  so  perfect,  that  no  mark  of 
distinction  is  apparent  to  distinguish  the  antenna  from  the  body  of  the 
animal:  this  is  particularly  correct  of  the  Leptopodiad^.  But  this  doee 
union  between  the  parts  of  the  antenna  and  the  body  of  the  animal  lessens 
with  the  degradation  of  the  creature,  until  we  find  the  five  articulatioDS 
separate  from  each  other  and  distinct  from  the  animal.  This  is  the  case  in 
the  Macroura  as  well  as  Ampkipoda. 

But  even  in  this  order,  Amphipoda^  in  many  species  it  is  with  difiiculty  the 
demarcation  between  the  two  first  or  basal  articulations  can  be  made  out,  so 
Intimately  do  they  appear  to  be  connected  together.  From  the  first  of  these 
a  strong  tooth  or  spine  is  commonly  developed,  in  some  more  importantly 
than  in  others ;  this  denticle  is  the  external  portion  of  the  olfactory  organ, 
and  homologizes  with  the  olfactory  tubercle  (auditory  of  M.  Milne- Ed witfds. 
Yon  Siebold,  &c.),  which  is  situated  on  the  basal  portion  of  the  antenna  in 
iih^  Podopk^alma. 

*  Hlstoir6dflsCnistao^voLilLp.M. 
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The  two  fint  artioulationS)  without  being  actually  fused  with  the  anterior 
ifltegamentary  tidsues,  are  sometimes  so  closely  incorporated  with  theni)  as  to 
be  lost,  except  to  dose  analytical  observation.  This  is  the  case  in  the  family 
of  Ordietiidmj  which  has  long  been  described  by  authors  as  having  but  three 
articulations  to  the  peduncle  of  this  antenna ;  but  the  other  two  may  be  seen 
to  exist  in  the  upright  anterior  walls  of  the  bead,  of  which  they  form  the 
largest  portion  (vide Plate Xll.fig.  1  aH  first  articulation  =cP second =0  third 
and  fourth).  A  similar  conclusion  is  abnost  arrived  at  by  Mr.  Dana  (Part  II. 
p.  848).  He  saysi  *'C  [answering  to  P  in  our  figure],  an  area  acyoining 
the  antennasy  having  a  membranous  covering  and  properly  a  part  of  the 
base  of  the  outer  antennte;  d  [answering  to  H  in  our  figure],  a  shelly 
area  either  side  of  e  [C],  or  epistome*."  This  shelly  area  he  has  failed 
to  perceive,  CKjually  with  P,  is  part  of  the  base  of  the  outer  or  second  pair  of 
antenne.  These  articulations  are  so  closely  impacted  with  the  head  as  not 
to  be  observable  to  a  lateral  examination  of  the  animal,  being  as  they  are 
absorbed  into  the  cephalic  region.  It  is  this  peculiar  arrangement  of  organs 
in  this  family  that  pushes,  as  it  were,  the  whole  of  the  anterior  organs  to  the 
top  of  the  head,  placing  as  it  does  a  more  than  usual  distance  between  them 
and  the  oral  appendages. 

The  filamentary  termination  of  this  antenna  in  the  Ampkiphoda  is  inva- 
riably solitary  and  generally  multi-articulate.  It  obtains  its  most  filamentary 
character  in  the  true  Gammari,  but  in  some  genera  the  wh^  of  the  numerous 
articulations  of  which  it  is  constructed  become  consolidated* 

The  first  approximation  toward  the  strengthening  character  of  this  organ, 
exists  in  the  true  AmpkUoe^  whence,  by  its  near  allies  through  Podooerusy  it 
arrives  at  ita/ulminating  point  in  Corophium  and  Cheluray  where  they  are 
completely  fused  into  a  single  ar^culation  (vide  Plate  XIIL).  In  such  cases 
they  are  powerful  assistants  in  enabling  the  animal  to  climb  over  uneven  sur- 
faces, and  probably  assist  in  the  construction  of  their  abodes,  whether  bur- 
rowing, as  Chdura  and  Corophium,  or  forming  tubes,  as  Siphonocetus  and 
CercqnUy  and  probably  also  Erwhthoneus,  or  in  building  nests,  as  AmphUoe 
and  Podocerus ;  and  to  adapt  them  more  completely  to  their  work,  they  are 
often  supplied  with  hooks  towards  the  extremity  (Plate  XIIL  fig.  6  a).  These 
are  fonned  by  the  consolidation  of  some  of  the  capillary  armature  into 
strong  curved  spines ;  the  best  examples  that  we  have  observed  are  in  Podo* 
eerusy  where  they  must  become  an  additional  means  to  the  power  of  the 
antenna. 

In  all  Crustacea  this  pair  of  antennsB  appears  persistent  and  generally  well 
developed ;  we  are  not  aware  that  there  exbts  in  any  of  the  Gammarina  of 
this  order,  or  among  the  aberrant  family  of  the  CapreUida^  a  solitary  instance 
of  its  being  reduced  to  a  rudimentary  or  obsolete  form. 

Tliis  remark  appears  to  be  true  of  Isopoda  as  well  as  Amphipodoy  if  we 
remove  from  each  the  parasitic  forms,  such  as  the  Hyperia  among  the 
latter,  and  Bopyrus  and  its  allies  among  the  Isopoda ;  a  circumstance,  which 
induces  us  to  believe  that  the  second  antenna  is  the  seat  of  a  sense  which 
undergoes  but  slight  modifications  to  enable  it  to  be  equally  efiicient  whether 
in  air  or  water,  since  the  Orchestida  live  entirely,  out  of  the  water,  as  like- 
wise several  species  of  Isopodct* 

The  mandtblet, — These  are  the  next  succeeding  appendages,  but  are 
separated  from  the  last  by  the  epistome  and  labium. 

The  former  (epistome)  is  generally  placed  in  the  Amphwodoi  vertically  in 
the  anterior  wall  of  the  head ;  occasionally  it  is  produced  into  a  spear-like 

*  The  Plates  to  Mr.  Dtaa's  work  htTing  been  publiihed  since  this  has  been  in  the  press, 
we  have  only  known  the  refereaoes  to  them  by  the  text  of  hit  witf k. 
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process,  as  ia  Ananyx  ampuUa  (Kroy.) ;  but  in  the  more  common  formB  it 
appears  as  a  plate  across  the  anterior  portion,  as  if  it  gave  strength  and  so- 
lidity to  the  stracture.  As  before  observed,  this  is  the  sternal  aspect  of  the 
mandibular  segment,  and  acts  as  a  fulcrum  to  the  labium  and  anterior 
portion  of  the  mandible. 

The  labium  is  divided  into  two  parts,  the  upper  and  the  lower.  The  line 
of  separation  appears  to  be  an  imperfect  hinge  enabling  the  lower  portion 
(E,  fig.  2,  PL  XII.)  to  possess  a  slight  opening  and  closing  power,  which  co- 
operates with  the  mandibles  in  collecting  materials  into  the  mouth. 

The  margin  of  the  labium  is  generally  fringed  with  hairs.  In  GamnuxruM 
gracilis  many  of  these  are  club-shaped  and  cumbersome  in  their  appearance. 

The  mandibles  are  powerful  organs  vi'hich  impinge  at  their  extremities 
one  against  the  other,  the  biting  edge  being  in  the  median  line,  and  deve- 
loped into  a  series  of  denticles  or  teeth-like  processes  (PI.  XIV.  ^g.  6  6); 
these  vary  in  form,  in  some  considerably,  and  perhaps  less  remarkably  in  all 
genera.  Within  the  denticulated  extremity  a  second  process  commonly 
exists  (PI.  XIV.  fig.  6  c),  like  a  repetition  of  the  first.  It  appears  not  to  be 
always  present ;  but  when  it  is,  the  plate  is  articulated  by  a  free  joint  with 
the  mandible,  and  is  capable  of  a  certain  amount  of  movement.  Situated 
about  the  centre  of  the  posterior  margin  stands  a  large  projection,  which 
meets  a  fellow  in  the  opposite  mandible,  and  is  evidently  adapted  for 
mastication ;  it  mt|r  with  propriety  be  called  the  molar  tubercle  (PI.  XIV« 
fig.  6  a).  It  forms  with  the  anterior  denticulated  edge  the  two  extremities 
or  horns  of  a  crescent.  The  second  or  articulated  process  is  placed  between 
the  two,  but  nearer  to  the  anterior  teeth.  This  intermediate  plate  appears 
to  be  constructed  so  as  to  pass  the  food  from  one  to  the  other,  from  the 
biting  to  the  grinding  surfaces,  between  which  there  are  curved  spines  (d) 
to  facilitate  the  movement. 

The  two  mandibles  are  brought  into  contact  by  powerful  muscles,  which 
are  attached  to  the  inner  surface  of  the  dorsal  portion  of  the  cephalic  ring* 
and  homologize  with  those  attached  to  the  long  calcareous  tendons  in  Ma- 
crauroy  which  have  their  muscles  secured  to  the  inside  of  the  carapace. 

The  surface  of  the  molar  tubercle  is  covered  over  with  rows  of  teeth-like 
processes,  so  minute  that  they  can  only  be  defined  by  a  quarter-inch  power 
object-glass.  The  arrangement  of  these  teeth  is  tolerably  constant,  being 
in  rows  more  or  less  even.  At  the  lower  portion  the  teeth  are  larger,  the 
outer  row  being  most  conspicuous ;  the  size  diminishing,  row  after  row,  until 
towards  the  higher  limits,  their  importance  has  so  fallen  away,  that  they  can 
with  great  difficulty  be  distinguished  at  all.  In  some  species  there  is  added 
a  filamentary  appendage  to  this  tubercle,  the  margin  of  which  is  ciliated 
with  minute  hairs.     Perhaps  this  may  be  in  some  way  connected  with  taste. 

The. mandibles  are  no  exception  to  the  general  law  among  the  Articulata, 
that  all  the  appendages  are  modified  legs ;  the  mandible  itself  homologizing 
with  the  ischium  or  third  joint  of  the  perambulating  leg,  and  the  same  in  the 
gnathopodite  of  the  recent  acute  but  cumbersome  homologicai  nomenclature 
of  Prof.  Milne- Ed  wards,  the  maxilliped  of  authors  generally. 

That  the  third  joint  is  the  correct  homologue^  unless  the  second  be  fused 
in  common  with  it,  we  think  can  be  demonstrated  by  the  fact,  that  in  the 
Macroura  the  ischium  of  the  third  gnathopod  (maxilliped)  has  the  inner 
margin  furnished  with  teeth  which  impinge  against  the  similarly  denticulated 
edge  of  ^e  corresponding  member,  and  assumes  the  character  of  a  not  very 
imperfect  biting  apparatus. 

In  the  mandible  of  the  Amphipoda  the  parts  are  developed  into  an 
efficient  and  powerful  organ ;  the  denticulated  margin  has  the  teeth  more 
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itroDglj  defined  where  their  office  is  most  required,  but  absent  where  not 
wiDted. 

In  some,  as  Antmyx  denHculalusy  the  anterior  teeth  are  reduced  to  a 
■Booth  cutting  edge ;  but  we  have  failed  to  detect  that  any  relative  form  U 
dependent  upon  the  character  or  kind  of  food  which  it  maj  be  the  habit  of 
the  animal  to  prey  upon.  The  TcUtiri,  which  are  known  to  be  carnivorous, 
appear  to  differ  in  no  important  feature  from  those  which  are  believed  to  live 
on  marine  vegetables,  as  is  the  case  with  the  Gammari. 

The  ischium  l>eing  developed  into  the  necessary  or  important  part  of  the 
mandibles,  the  remaining  articulations  of  the  typical  appendage  are  reduced 
to  an  obsolete  form,  and  in  some  of  the  Amphipoda  are  entirely  wanting. 
This  is  the  case  in  the  family  of  Orchestidce,  a  circumstance  from  the,  at 
most,  amphibious  character  of  the  group,  which  suggests  the  idea,  that  it  is 
efficient  only  to  those  which  inhabit  the  water,  from  scarcely  any  of  which 
among  the  Amphipoda  is  it  wanting,  as  far  as  our  experience  goes.  The  use 
of  this  appendage  is,  perhaps,  to  direct  floating  material  more  readily  towards 
the  mouth.  The  organ  generally  is  raided  and  lies  between  the  lower  pair 
of  antennae. 

The  McucUUb. — These  are  separated  from  the  mandibles  by  a  posterior 
kbium  (PI.  XV.  fig.  2),  which  differs  from  the  anterior  in  being  clefl  in  the 
centre,  but  probably  cooperates  with  the  mandibles  in  the  process  of  man- 
ducation. 

The  maxillee  are  two  pairs,  the  first  or  anterior,  and  second  or  posterior. 
They  are  extremely  delicate  leaf-like  organs,  and  by  no  means  fulfil  the  idea 
soa^ested  by  their  name. 

The  segments  of  which  they  are  appendages,  together  with  the  next  suc- 
ceeding, the  first  maxilliped,  are  fused  together  and  concentrated  around  the 
mouth. 

The^^  maxilla  consists  of  three  foliaceous  plates  (Edwards  has  figured 
a  fourth  in  this  same  species.  Gam.  hcusta) ;  the  basal  is  developed  upon 
the  second  articulation  or  basis  joint  of  its  honiological  position  of  the  leg ; 
the  coxa  being,  we  presume,  suppressed  from  a  tendency  we  observe  in 
Crustacea  generally  to  a  fusion  of  this  articulation  with  the  main  trunk  of 
the  animal,  rather  than  with  the  appendage  of  which  it  forms  a  part.  The 
second  foliaceous  plate  is  developed  upon  the  third  joint  or  ischium  in  the 
homological  character  of  the  leg,  and  therefore  represents  the  veritable  por- 
tion of  the  mandible  (PI.  XV.  figs.  S,  4,  No.  5).  The  third  leaf-like  plate  con- 
sists of  two  joints,  the  fourth  and  the  fifth,  the  meros  and  the  carpus.  This 
last  represents  the  appendage  to  the  mandibles  with  the  anterior  joint  or  pro- 
podos  suppressed.  The  extremity  of  each  plate  is  fringed ;  in  the  anterior 
or  third  it  exists  in  the  form  of  five  or  six  short  stout  teeth.  The  middle  have 
likewise  teeth,  but  these  are  more  numerous,  and  exist  in  two  rows;  the 
teeth  are  long,  and  each  has  the  point  slightly  curved,  having  the  anterior 
edge  itself  furnished  with  three  or  four  smaller  teeth.  The  first  or  posterior 
plate  is  furnished  with  a  thick  row  of  hairs,  the  anterior  portion  of  which 
is  extremely  plumose  and  bushy. 

The  second  maxilla  consists  of  two  foliaceous  plates  only,  which  latter 
homologize  with  the  first  and  second  of  the  anterior  maxilla ;  they  are 
extremely  delicate  and  furnished  on  their  anterior  margin  with  stout  hairs, 
which  generally  are  slightly  ciliated. 

In  the  genus  Suleator  (but  whether  it  holds  through  the  whole  of  the 
subfamily  of  the  Pontoporeides,  we  have  not  experience  to  guide  us)  the 
posterior  plates  of  both  pairs  of  maxillae  are  folded  so  as  to  become  two  or 
three  parallel  leaves,  one  of  which,  in  the  first  maxilla,  is  developed  into  a 
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prominent  lobe,  the  contents  of  which  are  large  oelU  apparently  of  afecreting 
kind ;  but  of  the  office  or  use  of  the  organ  we  have  met  with  no  analogy 
among  Crustacea  to  guide  us* 

The  MaxUUped4 — ^We  here  retain  the  older  name  in  order  to  distinguish 
between  the  two  next  succeeding  members.  This  is  the  last  of  the  three 
appendages  which  are  supported  by  the  same  ring.  It  homologizes  with  the 
first  or  anterior  maxilliped  in  the  macroura^  but  as  an  operculum  fulfils  the 
duty  of  the  third  or  posterior,  and  properly  belongd  to  the  cephalic  division. 

The  basal  joint  and  the  nest  succeeding  are  foliaceous  in  their  develop- 
ment and  furnished  with  hairs ;  that  of  the  third  joint  or  ischium  is  also 
supplied  with  small  denticles  or  teeth ;  these  vary  considerably  in  form,  and 
we  think  may  be  used  as  a  valuable  a^unct  to  other  circumstances  as  a  teat 
for  species  (vide  PI.  X  VL  fig.  6,  No.  8,  and  PI.  XVII.  D,  fig.  1  to  5),  of  which 
advantage  will  be  taken  in  the  forthcoming  history  of  Sessile-eyed  Crustacea. 

The  Gnathopoda*. — The  (so-called)  thoracic  members  consist  of  seven 
successive  pairs,  which  generally  throughout  the  Amphipoda  are  developed 
upon  analogous  types,  and  assume  to  appearance  the  character  of  organs 
more  or  less  perfectly  adapted  for  perambulation.  These  seven  pairs  repre- 
sent three  separate  forms ;  the  two  anterior,  with  a  few  exceptions,  are  deve- 
loped into  more  or  less  perfect  prehensile  organs,  and  homologise  with  the  two 
posterior  pairs  of  maxillipeds  of  the  higher  types  of  Crustacea,  and  like  them 
their  chief  use  appears  to  be  as  organs  attendant  upon  the  mouth.  For  the 
sake  of  distinction  from  the  posterior  pairs,  we  shall  adopt  the  name  given 
to  them  by  M.  Milne-Edwards,  of  gnathopoda,  as  being  singularly  appropriate 
for  these  subcheliformed  organs. 

In  swimming,  walking  or  climbing,  unless  perhaps  to  overcome  any  extra- 
ordinary difficulty,  the  two  gnathopoda  are  cdways  at  rest,  being  folded  up 
and  overlying  the  external  oral  appendages. 

Perhaps  no  member  in  the  whole  range  of  Crustacea  in  one  order  under- 
goes such  a  variety  of  modifications  adapted  to  one  end,  more  or  leas  com- 
nlete,  as  is  to  be  found  in  the  gnathopoda  of  the  Amphipoda.  They  vary 
from  the  simple  finger  and  thumb  of  the  perfect  chela  to  the  rudimentary 
or  obsolete  form,  in  which  the  hairs  that  ornament  it  are  more  important 
than  the  impinging  process  itself.  Sometimes  the  prehensile  character 
depends  upon  the  daotylos  or  finger  being  reflected  back  and  impinging 
against  the  propodos,  either  of  which  may  have  its  edge  of  contact  simple 
or  serrated  ;  sometimes  antagonistic  to  the  point  there  is  a  minute  denticle, 
a  rudiment  of  the  thumb-like  process,  which  upon  full  development  com- 
pletes the  normal  chela  of  the  higher  types.  The  most  constant  position  for 
this  tooth  is  at  the  extremity  of  the  anterior  inferior  angle  of  the  pro- 
podos, to  the  portion  between  which  and  the  articulation  of  the  dactyloa, 
we  shall  limit  the  siguifitiation  of  the  palm.  Occasionally  the  thumb  is  the 
result  of  an  analoeoua  development  of  the  next  succeeding  joint,  the  carpus, 
as  we  find  to  be  the  case  with  Cerapus  and  Erichihoneusy  or  of  the  still  an- 
terior articulation,  the  meros,  as  is  the  case  with  Lonchomeros;  in  which 
examples  the  prehensile  claw  is  formed  with  one  and  two  intermediate  arti- 
culations existing  between  the  two  impinging  extremities. 

The  first  of  the  gnathopoda  is  generally  the  less  important  of  the  two, 
though  not  invariably,  as  in  the  genus  Lembos.  It  is  moreover  occasionally 
developed,  as  in  TcUttrus  and  Lysianassa,  into  a  simple  foot ;  a  feature  that 
we  are  not  aware  is  ever  the  case  with  the  second,  which  generally  is  the 
more  important  organ  of  the  two.  Occasionally,  as  in  TcuitruSy  Ananyx^ 
l^sianassCf  Ac,  the  cheliform  character  of  the  second  foot  is  very  rudi* 
•  This  inqlttdes  th«  two  first  tbortcic  leet  of  snthon. 
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QMDtarj;  but  as  far  as  otir  experience  goes,  it  is  never  developed  into  a  per- 
fecdj  ample  foot.     The  nearest  approach  may  be  in  Tetromatus. 

These  two  pairs  of  members  are  formed  most  commonly  upon  the  same 
^Tpe^  those  of  the  same  pair  are  invariably  alike.  Once  or  twice  we  observed 
indications  of  a  variety  of  form  between  those  of  the  same  pair,  but  these  we 
were  induced  to  consider  as  the  result  of  an  abnormal  condition  of  the  part 
rather  than  a  constant  feature  in  the  species. 

Even  between  the  sexes  the  form  of  these  members  exhibits  a  very  marked 
simikrity,  though  the  rule  is  not  constant  We  see  in  Orchestia  littorea  that 
the  second  pair  of  gnathopoda  in  the  male  are  furnished  with  large  powerful 
daws ;  whereas  in  the  female  they  are  scarcely  more  than  rudimentary,  and 
assimilate  in  form  to  those  found  in  the  larva  of  this  species.  The  realiza- 
tion of  the  same  may  be  found  in  a  few  other  species,  but  still  the  prevailing 
rule  admits  of  little  variation  even  where  any  exists. 

The  Pereipoda*^  or  walking  feet — The  two  next  succeeding  pairs  are  the 
first  true  perambulating  feet,  and  are  always  developed  simple  in  the  Am^ 
phpoda^  unless  there  may  be  an  exception  in  the  genus  Phrosina.  The 
firat  homologisea  with  the  great  claw  in  the  Macroura  and  Brachyura ;  and 
both  are  in  all  the  swimming  Ampkipoda  less  important  in  their  peculiar 
character  than  either  those  which  are  anterior  or  posterior  to  them ;  but  in 
those  which  use  them  more  in  walking,  which  include  many  of  the  CorophiicUBf 
they  are  larger  and  stronger.  Their  action  is  directed  forwards,  similarly  to 
the  two  gnathopoda  or  anterior  pairs  of  feet 

The  three  next  pairs  of  legs  are  the  last  belonging  to  this  portion  of  the 
animal,  and  are  the  powerful  perambulators  in  Amphipoda ;  generally  the  last 
is  the  longest,  but  not  invariably  so ;  in  Pho^cus  it  is  almost  obsolete..  They 
differ  from  the  anterior  in  being  directed  backwards,  and  having  each  the 
thigh  or  TMMal  joint  developed  into  a  scale-like  process. 

Among  the  more  important  features  which  are  peculiar  to  the  legs  of  the 
An^ipoday  and  perhaps  to  the  whole  of  the  legion  of  Edriqphihalma,  and 
identify  them  as  distinct  from  the  PodcphtkeUmoj  is,  that  every  joint  is  so 
constructed  that  the  whole  leg  can  move  only  in  its  own  plane.  The  legs  of 
the  PodoptUhakna  are  arranged  to  admit  of  greater  freedom  in  their  action ; 
they  can  bend  them  in  almost  any  direction.  Independently  of  this  pecu- 
liarity, there  are  others  equally  characteristic  of  the  order. 

Th«  separate  parts  of  which  the  leg  is  constructed  are  unequal  in  their 
respective  lengths  as  well  as  different  in  form  in  the  separate  orders.  The 
basal  joint  in  Podophthalma  is  extremely  short  and  ununportant  in  appear- 
ance, whereas  among  the  Amphipoda  it  becomes  perhaps  the  most  powerful 
and  conspicuous  of  any,  as  may  be  seen  by  reference  to  the  table  repre- 
sentiog  the  homologies  of  the  leg  in  Crustacea  (PI.  XVI.  figs.  2,  3,  &c.). 
Moreover  it  is  often  so  developed,  as,  when  folded  up,  to  receive  the  extre* 
uitj  of  the  same  leg  within  a  groove,  and  sometimes,  as  in  Accmihonotut^  the 
propodos  is  completely  buried  and  protected  from  accident 

The  knee  or  bending  articulation,  which  admits  of  one  portion  of  the  leg 
being  folded  upon  the  other  in  the  Brachyura,  takes  place  bietween  the  meros 
and  the  carpus :  in  the  Amphipoda  it  takes  place  between  the  ischium  and 
meros ;  but  the  greatest  individuality  in  the  character  of  the  legs  of  the 
Amphipoda  proper,  as  well  as  the  Isopoda  proper,  and  which^  we  think,  has 
led  to  error  in  the  appreciation  of  the  true  position  of  these  creatures  in 
the  chias  Crustacea,  is  to  be  found  in  the  development  of  the  coxa  or  first  joint 
of  the  leg;  the  epimerals  of  authors  generally,  and  Prof.  Milne-Edwards  in 
particular. 

*  This  inofaidss  the  five  posterior  thorseic  feet  of  tmhon. 
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The  coxa  in  Braehyura  is  universally  fused  with  the  seffment  of  the  bod jTi 
80  that  its  normal  form  cannot  be  distinguished ;  in  the  macroura  it  is  free  : 
it  is  here  we  are  enabled  to  make  out  that  the  normal  number  of  joints  in 
the  legs  of  Crustacea  is  seven,  which  only  vary  by  suppression  of  the  last  or 
fusion  of  the  first  with  the  body  of  the  animaU 

In  the  Amphipodoy  except  the  aberrant  tribe  of  Ltsmodipoda^  the  coxa  is 
always  developed  into  a  scale-like  process,  and  has  been  always  considered 
as  side-pieces  complementary  to  the  segment  of  the  body  to  which  the  legs 
belonged,  and  received  the  name  of  epimerals  or  side-pieces  by  M.  Milne* 
Edwards. 

These  so-called  epimerals,  we  think,  we  shall  here  be  able  to  demonstrate^ 
are  homologically  the  coxse  of  the  legs,  and  represent  the  first  joint  in  the 
typical  condition  of  Crustacea.  But  this  is  so  contrary  in  its  description  to 
the  opinions  of  all  the  highest  authorities,  that  it  is  necessary  we  should 
produce  good  evidence  of  the  reason  why  we  are  induced  to  affirm  that  the 
scale-like  form  belongs  to  the  first  joint  of  the  leg,  rather  than  to  the  segment, 
of  which  the  leg  is  an  appendage. 

The  normal  number  of  joints  is  most  conspicuous  in  Nephropa  and  Homa" 
rusy  where  the  coxa  is  an  articulating  joint,  but  appears  to  have  no  very  great 
extent  of  movement.  In  the  Braehyura  and  the  LcBmodipoda,  that  is  the 
Aberrantia  of  the  table  accohipanying  this  Report,  the  coxa  is  fused  with  the 
body  ;  but  in  the  Amphipoda  it  infixed  tOy  but  not  fused  withy  the  segment. 

There  is  a  peculiar  tendency  among  the  Amphipoda  to  a  development  of 
a  scale-like  form  to  the  joints  of  the  legs  in  general,  a  fact  which  is  recog- 
nized as  a  constant  feature  in  the  basis  joint  of  the  three  posterior  peram* 
bulating  legs. 

This  is  occasionally  the  case  with  the  same  joint  in  other  legs,  as  in  Podo* 
cerusy  but  appears  to  reach  a  culminating  point  in  the  genus  oukaior,  where 
there  is  a  peculiar  tendency  to  this  kind  of  development  in  almost  every  part 
of  the  visible  members. 

The  object  of  this  peculiar  development  seems  to  be  for  the  protection  of 
the  branchial  organs,  which  are  suspended  from  the  inner  surface  of  the  legs, 
and  would  otherwise  be  liable  to  accidents,  particularly  to  such  animals  aa 
Sulcator  arenariusy  whose  habitat  is  in  the  damp  sand. 

But  the  chief  object  which  here  we  have  to  demonstrate  is,  that  this  scale* 
like  development  belongs  to  the  leg  and  homologically  is  the  first  joint  (or 
coxa),  and  that  it  is  not  a  lateral  or  separate  portion  of  the  annular  segments 
of  the  body  of  the  animal,  and,  in  fact,  that  no  side-pieces  or  epimerals  exist ; 
to  this  end  we  think  we  are  justified  by  the  following  arguments,  which  we 
shall  endeavour  to  substantiate: — 

1st.  That  seven  joints  are  the  normal  number  in  the  legs  of  all  the  Mala- 
costracous  Crustacea. 

2nd.  That  the  branch ia  is  normally  an  appendage  of  the  leg  and  attached 
to  the  coxa. 

Srd.  That  the  moveable  power  of  the  leg  is  always  between  the  coxa  and 
the  leg,  and  never  between  the  coxa  and  the  body. 

4th.  That  the  coxa  (the  so-called  epimeral)  in  Amphipoda  overlaps  the 
segment  to  which  it  is  attached,  and  except  by  a  small  portion  only,  is  not 
united  by  the  whole  of  the  margin  in  juxtaposition  with  the  segment 

5th.  That  there  are  no  epimerals  where  there  are  no  legs. 

6th.  That  epimerals  are  found  in  no  other  type,  except  ihe  Bdriophthalma 
among  Crustacea. 

1st.  That  seven  is  t/ie  normal  number  of  joints  to  a  ley,  we  think  we 
have  already  disposed  of,  in  comparing  the  leg  of  the  Macroura  type  with 
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tbose  of  Crustacea  generally,  and  Amphipoda  in  particular,  which  is  better 
and  we  think  fully  explained  in  the  table  of  the  homologies  in  Plate  XVI. 

Sod  Thai  ike  branchia  is  normally  an  appendage  of  the  leg  and  attached 
to  the  coxa. — This  is  readily  observable  in  the  Amphipoda^  but  not  so  di- 
stinct in  the  higher  types,  inasmuch  as  the  organ  is  developed  within  the 
walls  of  the  carapace  and  possesses  an  internal  character.  But  this  internal 
character  is  one  of  appearance  only,  dependent  upon  the  monstrous  growth 
of  the  carapace,  which  covers  the  rings  and  the  branchial  appendages  also. 
Therefore,  whenever  the  anterior  cephalic  segments  cease  to  be  developed 
into  a  carapace  or  protecting  buckler,  the  branchial  organs  must  be  external, 
which  in  reality  is  their  homological  position  even  in  the  highest  developed 
forms. 

In  the  Brachyura  and  Macroura  the  branchial  organs  are  lodged  in  a 
cavity  formed  by  the  caiapace,  but  they  are  separated  from  the  great  cavity 
containing  the  internal  viscera  by  the  wall  of  the  segments  belonging  to  the 
(so-called)  thorax.  These  segments  are  not  complete  in  their  structure,  but 
still  they  are  a  portion  of  the  external  skeleton,  and  the  branchial  organs 
developed  upon  their  outer  surface  are  homologically  the  same  as  the  bran- 
chial sacs  on  the  inner  side  of  the  coxa  in  the  Amphipoda  ;  and  the  probar 
bility  is  that  the  disarrangement  exists  in  the  higher  type,  in  order  to  meet 
certain  conditions  which  enable  them  to  fulfil  the  more  complete  function 
of  internal  gills.  The  typical  character  of  the  branchial  organs  in  Crustacea 
is  an  external  apparatus. 

The  coxa  in  the  Brachyura  is  anchylosed  with  the  segment  of  the  body. 
In  Macroura  it  is  free ;  consequently  we  can  the  more  readily  perceive  the 
attachment  between  it  and  the  branchia.  The  fiabella  in  the  same  orders, 
which  are  nothing  more  than  an  altered  gill,  originates  from  the  same  join^ 
and  every  fact  proves  to  demonstration  that  the  true  homological  position  of 
the  branchia  is  in  connexion  with  the  coxa  (PI.  VIII.  figs.  2,  3,  10). 

Admitting  then  that  the  branchial  organs  are  appendages  of  the  legs 
attached  to  the  coxae,  we  perceive  at  once,  since  they  are  attached  to  the  (so- 
called)  epimerals,  that  these  cpimerals  must  homologically  be  consonant  with 
the  coxce  of  ih^  Macroura  type,  and  therefore  the  first  joint  of  each  leg. 

Srd.  The  moveable  potoer  to  the  greatest  degree  is  betiaeen  the  coxa  and  the 
next  succeeding  Joint,  and  never  between  the  coxa  and  the  animal, — This  is 
most  apparent  in  the  Brachyura,  where  the  coxa  is  fused  with  the  segments 
of  the  body.  In  the  Amphipoda  it  is  not  fused,  but  fixed,  and  the  greatest 
freedom  of  motion  to  the  legs  is  where  the  next  joint  is  articulated  with  this, 
which  is  so  frequently  close  to  the  base,  that  it  is  highly  probable  that  a 
hasty  examination  of  some  of  the  more  common  species  only,  such  as  Talitrt$s 
and  Gammarus  locusta,  might  delay  the  acceptation  of  a  fact  urged  by  an 
unknown  individual  in  opposition  to  the  long-received  idea  propounded  by 
the  highest  authorities  and  admitted  by  all  others  (vide  PL  XV.  fig.  8). 
But  if  the  very  transparent  and  by  no  means  rare  species  of  Gammarus 
grossimanus  be  examined,  the  coxa  will  be  found  to  have  the  scale-like  form 
developed  to  a  moderate  degree  only ;  and  unlike  most  of  the  common 
species,  the  basal  joint  articulates  with  the  coxa  almost  at  the  extremity, 
and  gives  to  the  latter  so  much  the  character  of  being  a  portion  of  the  leg, 
that  if  all  others  of  the  class  had  been  the  same,  we  doubt  if  any  observer 
would  have  thought  of  describing  them  as  epimerals  or  side-pieces  of  the 
true  segments.  This  remark  will  also  hold  in  relation  to  the  three  posterior 
legs  of  Amphipoda  generally,  where  the  coxae  are  developed  to  a  small 
degree ;  also  in  the  group  Aberranlia  {Lcemodipoda),  where  each  is  fused  with 
the  rest  of  the  aniimd,  as  we  find  it  is  the  casein  Brachyura,  a  circumstance 
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which  demonstrates  that  a  fusion  of  the  parts  of  the  leg  with  the  body  is  no 
evidence  of  a  more  or  less  perfect  type  of  Crustacea. 

^th.  That  close  exomvuxtian  shows  that  the  (so- called)  epimerals  are 
not  united  to  the  segments  in  a  manner  which  would  be  the  case  if  they  were 
merely  separated  parts  of  the  same  segment  (Plate  XV.  fig.  8). — It  is  bat 
natural  to  suppose,  whenever,  in  the  structure  of  a  segment,  it  is  necessary 
that  a  line  of  demarcation,  from  incomplete  union  by  an  arrest  in  the  deve- 
lopment of  the  whole,  must  exist,  the  two  separated  portions  would  con- 
tinue in  the  same  plane.  But  these  coxae  articulate  with  their  segments  by 
the  length  of  at  most  one-half  of  the  width  of  the  segment  only,  and  that 
upon  the  inner  portion.  It  is  this  line  of  demarcation  which  splits  when 
the  animal  throws  off  its  exuviae,  and  leaves  the  coxae  attached  to  the 
legs,  a  fact  which  shows  that  a  closer  connexion  exists  between  the  leg  and 
the  scaliform  coxa  than  between  the  coxa  (epimeral)  and  the  body  of  the 
.  animal. 

5th.  There  are  no  epimerals  where  there  are  no  legs, 

6th.  Epimerals  are  not  observed  in  any  except  the  Edriophthalma. 

These  two  last  arguments  are  negative  in  their  character ;  but  it  is  at  least 
curious,  that  if  the  coxae  are  side-pieces  of  each  successive  segment,  a 
more  perfect  development  of  the  segments  with  the  side-pieces  takes  place 
posteriorly  where  the  perambulating  legs  cease  to  exist.  Again,  their  absence 
in  the  Macroura  (for  we  consider  it  a  thing  proved  that  the  so-called  epimerals 
appertaining  to  the  carapace  are  in  fact  the  mandibular  segment*)  is  at  least 
remarkable  both  in  the  anterior  and  posterior  portions  of  the  animal. 

Posterior  to  the  perambulating  legs,  the  pleopoda  or  swimming-feet  are 
attached  to  the  underside  of  what  is  commonly  called  the  abdomen,  but 
which  we  think  with  more  convenience  may  be  called  the  pleon,  being  the 
segments  which  bear  the  swimming  feet 

The  superior  arches  of  the  segments  overlie  the  side  of  the  inferior  to  a 
considerable  extent,  but  there  are  no  traces  of  anything  like  independent 
side-pieces  or  epimerals. 

Taking  these  several  facts  into  consideration,  we  are  forced  to  the  con- 
clusion that  the  epimerals  of  Milne-Edwards  are  not  lateral  pieces  of  the 
normal  segment,  but  the  first  joint  of  the  true  legs,  and  homologize  with  the 
coxopodite  of  the  same  author  in  the  Brachyura  and  Macrowra. 

In  the  Amphipoda  the  coxa  is  developed  into  a  scale-like  form  common 
to  the  whole  order,  and  is  produced  to  a  much  greater  extent  in  the  four 
anterior  than  the  three  posterior  legs.  The  three  last  have  generally  the 
second  joint  (basis)  developed  to  assume  the  scaly  appearance  which  belongs 
to  the  anterior  coxa. 

In  some  species,  as  in  Montagua,  one  or  two  of  the  anterior  coxss  are 
developed  so  as  to  hide  the  whole  of  the  rest  of  the  inferiorly  situated  parts 
of  the  animal. 

On  the  microscopic  Structure  of  the  Integumentary  Skeleton. 

In  all  Crustacea,  from  the  highest  to  the  lowest,  the  composition  of  the 
tissues  is  the  same. 

From  its  capability  of  withstanding  the  disintegrating  power  of  boiling 
potash  as  well  as  that  of  the  mineral  acids,  the  base  of  the  structure  is 
assumed  to  be  chitine,  developed  in  the  form  of  cells,  the  hollows  of  which 
are  filled  with  carbonate  of  lime. 

The  process  of  development  appeara  to  be  analogous  to  that  of  the  higher 

*  Annali  of  Nat.  Hist.  July  1855,  ind  in  Dans  on  Crustsoea. 
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forms  of  Crustacea,  but  the  tissue  is  never  consolidated  into  so  firm  a  struc- 
ture. It  seldom,  except  in  the  larger  species,  and  in  certain  parts  of  others 
where  strength  is  required,  as  the  chelae,  ftc,  increases  to  such  an  extent  as 
to  cease  to  be  transparent  This  circumstance  offers  to  the  observer  very 
valuable  advantages.  Without  necessarily  destroying  life,  one  is  enabled  to 
perceive  the  currents  of  the  circulation  of  the  (so-called)  blood ;  also  the 
motion  of  the  cardiac  vessels,  and  the  position  of  many  of  the  internal  organs^ 
which  otherwise  could  never  be  clearly  ascertained ;  since  in  the  dissection  of 
an  anhnal  so  small,  a  great  disarrangement  of  the  tissues  must  necessarily 
take  place. 

Independent  of  the  advantage  of  being  able  to  see  through  the  dermal 
tissue,  we  are  also  capable  of  examining  its  minute  composition,  and  the 
manner  in  which  it  b  built  up,  without  cutting  the  material  into  thin  sec- 
tions, and  thus  precluding  the  examination  of  its  character  as  a  whole.  The 
examination  of  this  tissue  microscopically  is  one  of  considerable  im-* 
portance,  as  we  believe  it  will  be  found  to  offer  very  extensive  varieties  of 
structure,  the  extent  of  which  is  limited  only  perhaps  by  the  number  of 
species  in  the  genera ;  for  as  far  as  our  examination  has  progressed,  we  have 
found  the  law  of  peculiarity  of  structure  constant  to  every  species,  a  cir-* 
cnmstance  in  itself  of  great  advantage  in  the  determination  of  doubtful 
specimens. 

Although  a  great  dissimilarity  of  the  microscopic  structure  between  spe- 
cies  belonging  to  the  same  genus  is  persistent  to  such  an  extent,  as  to  differ 
widely  even  when  the  general  appearances  of  animals  assimilate  so  that  they 
may  be  mistaken  otherwise  for  the  same  species,  yet  we  find  that  in  different 
genera  the  character  of  the  structure  of  the  dermal  tissue  is  repeated  with 
but  little  modification;  as  compare  Gammarus  (Othonis?)  with  Chelura 
(Plate  XYII.  figs.  6  &  10),  also  Dexamine  with  CalUope  Leachii  (figs.  2&S) 
in  the  same  table. 

The  closely  allied  species»  which  by  Leach  in  his  typical  collection  in  the 
British  Museum  are  arranged  under  the  same  head  as  Gamrruirus  loeustOy 
will  be  found,  in  spite  of  the  very  near  resemblance  in  external  character,  to 
have  a  considerable  variation  in  the  microscopic  appearance  of  the  integu* 
mentary  tissue,  and  are  in  fact  two  species,  G*  locusta  and  G.  gracilis. 

In  Gammarus  locusta  the  dermal  skeleton  will  be  found,  when  examined 
under  one-fifth  of  an  inch  power  object-glass,  to  possess  a  minutely  granular 
appearance  in  its  general  aspect,  studded  here  and  there  with  small  short 
arrow-headed  spinules  or  hairs,  around  each  of  which  is  a  semitransparent 
areola,  it  being  free  from  granular  material.  In  addition  to  the  arrow- 
headed  points,  which  at  intervals  cover  the  general  surface,  there  is  in  this 
species  on  each  side  of  the  medial  line  of  the  four  or  five  posterior  seg- 
ments of  the  (so-called)  thorax,  a  row  of  small  simple-pointed  spines:  these 
are  closely  placed  together  to  the  number  of  nine  or  ten  in  a  semitransparent 
areola  which  surrounds  the  entire  set ;  the  whole  arranged  in  the  form  of  a 
short,  rather  abruptly  curved  line  (Plate  XYII.  ^g,  5). 

The  closely  allied  species  we  believe  to  be  identical  with  Gammarus  gra* 
cilis  of  Rathke,  and  perhaps  also  G.  Olivii  and  {ffinis  of  Edwards,  but  which 
only  a  microscopic  examination  of  the  structure  of  the  skin  could  positively 
determine,  since  they  have  been  found  at  very  distant  habitats ;  the  former 
at  the  Crimea,  the  latter  at  Naples.  In  this  species,  the  most  abundant 
upon  our  shores,  the  granular  pavement  is  not  so  conspicuous;  the  walls 
of  the  cells,  of  which  the  tissue  is  constructed,  are  still  apparent  in  their 
general  arrangement  They  form  polygonal  divisions  caused  by  their  mutual 
pressure.    The  small  spinules,  which  in  O.  locusta  assume.an  arrow-headed 
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form,  are  in  G.  gracilis  represented  by  minute  sharp-pointed  ones,  which 
rise  out  of  a  socket  which  lies  within  the  tissue  itself,  and  assume  the  form 
somewhat  of  an  hour-glass,  enlarging  in  diameter  as  it  does  at  each  extremity* 
Besides  these  two  appearances,  there  is  a  third,  which,  though  not  present 
in  G.  locusttty  is  a  feature  in  the  order  generally.  This  is  a  series  of  very 
numerous  small  perforations,  which  in  some  species  assume  a  waved  appear- 
ance as  they  come  through  the  tissue  (PI.  XVII.  fig.  4). 

Without  being  confident  in  the  assertion,  we  think  that  the  object  of  these 
tubes  is  analogous  to  that  of  the  pores  in  fish  and  other  marine  animals. 

In  apposition  to  the  dissimilarity,  which  often  is  very  great,  between  the 
most  closely  allied  species  of  the  same  genus,  it  will  not  unfrequently  be 
found  that  the  same  kind  of  microscopic  structure  is  repeated  in  species 
belonging  to  genera  widely  separate. 

In  the  genus  Gammarus,  a  species  on  our  shores,  which  approximates 
nearer  to  that  of  G.  OUionis  of  Edwards  than  any  other  of  which  we  are  cog- 
nisant, and  has  the  surface  rough,  though  minutely  so,  it  is  sufficient  to  be 
appreciable  under  a  lens  of  low  power.  When  this  is  examined  under  a 
microscope  of  greater  capability,  the  roughened  appearance  resolves  into  a 
surface  irregularly  covered  with  a  number  of  minute  projecting  obtuse 
points.  These  appear  to  have  a  tendency  to  form  into  rows,  the  unequal 
length  as  well  as  distance  between  which  are  so  irregularly  repeated,  that 
they  appear  to  exist  often  together  in  clusters  of  greater  or  less  importance 
(PL  XVII.  fig.  6). 

This  description  of  the  appearance  under  the  microscope  of  the  dermal 
tissue  in  6r.  Othonis  (?)  would  be  equally  correct  of  Chelura  terebrans^  which 
belongs  to  a  genus  which  bears  little  or  no  comparative  assimilation  with 
Gammamsy  the  only  appreciable  difference  being  that  the  points  which  are 
scattered  over  the  surface  of  each  are  perhaps  more  obtuse  in  Chelura ;  but 
even  this  may  have  some  modification  dependent  upon  the  part  of  the  animal 
from  which  it  is  taken,  or  the  relative  ages  of  either  (PI.  XVII.  fig.  10). 

Again,  in  Dexamine  bispinosa  of  the  British  seas  (which  in  form  much 
resembles  Amphitoe  costata  of  Edwards  from  the  Isle  of  Bourbon),  we  see 
repeated  with  little  variety  the  same  microscopic  characters  visible  in  Cb/- 
liope  Leachii.  In  each  of  these  the  animal  is  covered  by  many  small  scale-like 
processes  developed  upon  the  surface  of  the  dermal  tissue.  These,  attached 
at  one  margin,  are  raised  at  the  opposite,  which  is  directed  posteriorly.  In 
Dexamine  there  are  also  present  a  few  solitary  small  hairs  or  minute  spinulea 
which  we  have  not  perceived  in  Calliope  (PI.  XVII.  figs.  2  &  3). 

The  scales,  broad  at  their  attached  base  and  rounded  at  the  apex,  re- 
semble generally  a  crescent  form  in  both  Dexamine  and  Calliope,  In 
Deoeamine  they  appear  to  be  more  numerous  and  generally  more  minute, 
but  it  is  not  impossible  that  this  supposed  difference  may  be  dependent  upon 
age  or  sex. 

Looking  at  the  arrangement  of  the  microscopic  structure  of  the  dermal 
tissue  of  this  order  generally,  we  are  forcibly  led  to  rely  with  con- 
siderable confidence  upon  its  value  as  an  important  test  in  the  diagnosis  of 
species. 

The^brw  and  structure  of  the  Jiairs  which  exist  on  difierent  parts  of  the 
animal,  when  microscopically  considered,  will  be  found  to  be  auxiliaries  of 
analogous  character ;  but  being  not  so  constant  in  their  peculiarities,  are  less 
valuable  as  tests  of  species.  They  not  only  vary  in  species,  but  differ  on 
separate  parts  of  the  same  animal.  In  Sulcator  arenarius  there  are  no  less 
than  twelve  varieties. 

1st  Some  are  plain,  simple,  stiff,  bristle-like  spines.    These  are  common^ 
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ID  different  degrees  of  strength,  to  the  margins  of  the  limbs  generally  (PL 
XVir.fig.Al). 

2nd.  Are  longer  in  general  form,  and  are  fringed  on  one  side  with  a 
series  of  fine,  straight  teeth-like  processes,  assuming  a  rake-like  character. 
These  are  attached  to  the  maxilliped,  as  also  another  variety  (PI.  XVII.  fig. 
A  2). 

3rd,  Differs  from  the  last  in  having  the  teeth  bent  in  a  curve  directed 
to  the  base  (^g.  A  3). 

4th.  On  the  carpus  of  the  second  gnathopod  (the  second  thoracic  foot 
of  authors),  the  hairs  are  two  very  distinct  varieties,  which  appear  to 
originate  from  closely  approximating  bases.  One  is  long  and  slender,  naked 
until  the  extreme  point,  where  appear  a  few  exquisitely  delicate  cilia,  which 
give  to  the  extremit}'  a  bulbous  appearance,  which  can  be  resolved  only 
with  a  700  magnifying  power  (fig.  A  4). 

5th.  The  other  is  short,  broad  and  flat,  terminating  in  a  point  which  is 
sharply  turned  upon  itself;  the  margins  of  the  hair  are  likewbe  furnished 
with  a  series  of  minute  teeth  pointing  towards  the  base,  ranged  on  each  side 
for  about  two-thirds  of  the  entire  length  of  the  hair  (fig.  A  5). 

6th.  Again,  upon  the  same  member  on  the  propoidos,  we  find  two  other 
forms,  though  decidedly  moulded  upon  the  type  of  the  two  preceding.  The 
shorter  form  loses  the  hook-like  point  in  a  bulbous  termination,  and  the 
shaft  is  furnished  with  teeth  but  on  one  edge  (^g.  A  6). 

7th.  On  the  appendage  to  the  mandible  a  variety  of  this  last  form  exists 
(fig.  A  7). 

8th.  Represents  the  longer  variety,  and  shows  a  decided  increase  of 
strength ;  it  is  slightly  turned  at  the  extremity  (fig.  A  8). 

9th.  These  hairs  are  situated  on  the  first  gnathopod,  and  assimilate  to 
No.  6  on  tlie  second  in  general  form,  but  are  minus  the  serrated  margin ; 
00  one  side  of  the  extremity  is  a  fine  hair  (fig.  A  9). 

10th,  1 1  th,  12th  are  varieties  of  the  plumose  form,  and  are  chiefly  found  upon 
the  second  antenna,  though  a  few  are  present  at  several  parts  of  the  animal 
besides.  Besides  these,  there  are  numerous  modifications  of  a  less  distinct 
form  of  many  of  them  in  diflerent  positions  of  the  animal  (fig.  A  10, 1 1, 12). 

To  become  acquainted  with  the  whole,  so  as  to  make  the  knowledge  avail- 
able to  any  practical  result  in  the. determination  of  species,  would  partake  of 
too  exclusive  a  study,  and  one  that  would  not  be  commensurate  to  the  labour 
entailed,  if  the  great  variety  of  forms  were  generally  constant.  It  is  not 
often  that  we  meet  with  this  obstruction. 

On  Talitnu  locusta  (the  common  shore  saad-hopper). — There  appears  to 
be  but  a  single  kind  of  hair  with  but  little  modification  of  form  to  meet  the 
conditions  of  distinct  parts.  They  are  short,  stiff*,  blunt  spines,  and  exhibit 
under  the  microscope  a  tendency  to  a  spiral  condition  for  about  one-fourth 
the  length  of  the  whole  from  the  extremity,  at  which  distance  a  second,  but 
smaller  process,  exists,  so  that  the  hair  might  be  characterized  as  forked,  but 
that  the  great  inequality  of  the  two  terminations  would  scarcely  admit  the 
idea  to  be  realized  (PI.  XVII.  fig.  B).  This  kind  of  termination  to  the  hair 
is  by  no  means  rare  in  the  order.  Those  found  in  Gammarus  are  scarcely 
more  than  modifications  of  the  same  form,  and  not  very  important  in  their 
change,  a  circumstance  which  lessens  the  confidence  in  the  expression  of 
any  opinion  obtained  from  their  observation. 

But  still  the  close  examination  of  the  hairs  taken  from  positions  homolo- 
gically  the  same  in  different  species,  may  not  unfrequently  be  found  an 
auxiliary  of  greater  or  less  importance  in  the  study  of  closely-allied  species* 

The  process  o^wwwWw^^— The  Amph^Hxkh  as  all  other  Crustacea,  renew 
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their  integamentary  tissues  periodically*.  This  remark  holds  equally  true  as 
regards  the  lining  membrane  of  the  alimentary  canal,  which  is  cast  in  eon* 
nexion  with  the  external  skeleton.  There  is  no  appreciable  difference  in  the 
habits  of  the  animal  more  immediately  before  the  casting  of  the  skin  than  at 
any  other  period.  It  appears  to  swim  about  just  the  same  until  the  hour  of 
moulting  arrives,  when  it  seeks  a  place  of  comparative  security  where  it  may 
remain  the  desired  length  of  time  that  may  be  necessary  without  fear  of 
interruption. 

The  opportunities  that  have  been  most  favourable  for  our  observations 
have  been  when  the  animals,  confined  in  glass  jars,  have  occasionally  chosen 
a  position  against  the  upright  walls. 

They  grasp  with  their  anterior  foot  or  feet  some  fixed  ground,  weed,  or 
secure  material  as  an  anchorage,  resting  the  entire  side  against  the  glass. 
Here  the  little  creature  commences  its  labour,  which  appears  to  be  one  of 
BO  great  discomfort,  if  we  may  judge  from  the  small  amount  of  disquietude 
with  which  the  o|>eration  is  conducted.  Almost  at  any  stage  the  animal  has 
the  capability  of  removing,  if  it  be  disturbed,  to  another  spot  out  of  reach. 

The  process  appears  to  be  the  result  of  an  internal  growth  of  the  animal, 
which  becoming  too  large  for  the  skin,  it  splits.  This  is  produced  at  the 
margin  where  the  dorsal  and  sternal  arches  of  the  three  anterior  segments  of 
the  pereion  (thorax)  meet,  the  inferior  arch  carrying  the  legs,  inclusive  of 
the  C0X8B  ^epimerals)  attached  to  them ;  a  fact,  which  identifies,  we  think,  the 
relation  of  the  (so-called)  epimerals  with  the  sternal  rather  than  the  dorsal 
arch. 

The  first  of  the  two  gnathic  segments  of  the  pereion  which  overrides 
anteriorly  the  cephalic  ring  is  broken  at  that  point  from  its  attachment  with 
ity  and  in  conjunction  with  the  two  next  succeeding  segments  it  becomes  a 
moTeable  lid,  as  it  were,  to  the  case  in  which  the  animal  resides. 

After  some  tolerable  exertion,  the  posterior  portion  of  the  nnimal,  together 
with  its  limbs,  is  withdrawn  from  its  normal  position,  and  ultimately  becomes 
entirely  liberated  from  the  skin,  to  which  the  animal  now  remains  attached 
by  the  head  and  the  anterior  members  only.  A  few  more  struggles,  and  the 
creature  is  free  of  the  whole  of  the  dead  exuviae,  which  is  left  attached  to 
its  old  position. 

Unlets  disturbed,  the  animal,  which  is  now  extremely  soft,  generally 
rests  for  some  time,  as  if  exhausted,  near  the  cast-off  skeleton ;  should, 
however,  there  be  any  cause,  it  is  perfectly  capable  of  swimming  away 
immediately. 

In  Capreila^  Mr.  Henry  Goodsir  (Edinburgh  Philosophical  Journal,  1842) 
remarked  that  the  animal,  before  the  process  commenced,  "lies  for  a 
considerable  time  languid,  and  to  all  appearance  dead.  At  length  a  slight 
quivering  takes  place  all  over  the  body,  attended  in  a  short  time  with  more 
violent  exertions.  The  skin  then  bursts  behind  the  head  in  a  transverse 
direction,  and  also  down  the  mesial  line  of  the  abdominal  surface ;  a  few 
more  violent  exertions  then  free  the  body  of  its  old  covering.  After  this 
the  animal  remains  for  a  considerable  time  in  a  languid  state,  and  is  quite 
transparent  and  colourless.'* 

The  new  creature  is  a  perfect  representation  of  the  old  one  slightly 
enlarged,  and,  according  to  our  own  observations,  every  hair  is  produced 
complete ;  though  Prof.  Edwards  believes  that  this  is  not  the  case,  but  that 

*  Mr.  Bell,  in  his  Introduction  to  the  *  History  of  the  British  Crustacea,'  has,  upon  the 
authority  of  Mr.  Couch,  stated  (in  a  note,  page  Ixi),  "  that  the  famiUes  in  which  the  eyes 

are  always  sessile  in  their  adnlt  growth do  not  exuviate  or  vohintarily  throw  off 

their  limbs." 
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they  are  afterwardB  produced.  Our  observations  have  not  been  pursued 
upon  those  f«pecies  which  are  supplied  with  an  abundant  brush  of  hair,  but 
■dll  it  would  appear,  that  if  the  remark  be  correct  when  the  hairs  are  few,  it 
would  lead  to  the  same  result  where  they  are  abundant.  It  is  certainly 
capable  of  demonstration,  even  before  moulting,  for  we  have  repeatedly 
observed  the  new  hair  attached  to  the  new  skin  while  examining  specimens 
under  the  microscope,  where  the  second  layer  of  similarly  furnished  integu- 
ment is  distinctly  visible  beneath  the  outer;  and  it  has  always  appeared 
to  us,  though  contrary  to  anticipation,  that  the  new  materials  (hairs,  spines, 
&C.)  are  not  developed  within  each  corresponding  hair,  spine,  tooth,  &c., 
since  they  ai*e  visible  within  the  integument  as  a  second  armature. 

This  remark  is  particularly  verified  by  the  teeth  on  the  mazillsB ;  this  may 
probably  be  here  induced  by  their  commonly  forked  character,  which  might 
cause  an  injury,  should  they  have  to  be  withdrawn  from  similarly  formed 
organs.  This  is  a  fate  that  not  unfrequently  happens  to  the  branchial  sacs. 
We  have  seen  one  of  these  last  remain  within  the  old  tunic  of  the  cast  skin, 
it  having  been  torn  from  the  parent  during  the  process  of  moulting,  owing 
to  the  narrow  neck  of  the  sac ;  but  which  by  analogy,  we  may  infer,  is  again 
replaced  by  a  process  of  repair,  common  to  the  whole  class,  but  which  has 
most  frequently  been  observed  in  the  higher  types  of  Crustacea. 

Om  ike  feprcducHon  of  lost  parts. — The  power  of  animals  to  restore  to  its 
normal  character  a  new  limb  or  organ,  is  nowhere  so  visibly  illustrated  as  in 
this  great  class.  The  manner  in  which  it  is  carried  into  effect  has  been 
described  by  Dalvell,  Goodsir,  and  others  (including  a  short  paper  of  our 
awn  in  the  '  Annals  of  Natural  History'  for  1850,  as  well  as  the  British  Asso- 
ciation Reports  for  the  same  year);  but  these  labours  have  chiefly  been' 
directed  to  the  higher  orders  of  Crustacea,  among  which  it  has  been  shown, 
that  upon  the  infliction  of  an  injury  upon  any  given  member,  the  whole  limb 
is  inmiediately  forcibly  dislocated  and  thrown  off.  This  is  always  done  at 
the  articulation  between  the  coxa  and  the  next  succeeding  joint. 

The  wound  that  is  caused  by  this  sudden  rupture  of  parts  is  naturally 
stanched  by  a  thin  membrane  which  instantly  shows  itself  as  the  immediate 
result,  and  it  appears  not  to  be  impossible,  thsX  its  formation,  which  must  be 
very  sudden,  may  be  the  amputating  power. 

Observers  have  generally  added  as  an  appendage  to  the  above  curious  fact 
in  nature,  that  it  is  exceedingly  fortunate  that  Crustacea  have  this  power  of 
voluntary  amputation  of  their  members  at  a  given  spot,  for  otherwise,  enclosed 
as  they  are  in  a  most  unyielding  dermal  case,  they  must,  upon  being  wounded, 
ef  necessity  bleed  to  death. 

In  all  the  natural  sciences  there  is  nothing  more  likely  to  lead  to  error 
than  deductions  based  upon  negative  evidence.  That  an  animal  would  bleed 
to  death  under  such  circumstances  would  appear  an  extremely  probable 
hypothesis ;  but  in  answer  to  it,  the  whole  of  the  order  of  the  Amphipoda 
appear  to  want  the  po\>  tr  of  the  dislodgement  of  any  of  the  limbs,  yet  they 
do  not  die  upon  being  so  wounded. 

If  a  leg  be  cut  off,  or  any  part  injured,  the  wound  appears  shortly  after  to 
deatrize  over  with  a  black  scar ;  but  as  far  as  our  opportunities,  which  have 
not  been  inconsiderable,  have  enabled  us  to  judge,  the  member  is  never 
thrown  off. 

lliat  a  limb  upon  being  lost  is  capable  of  being  reproduced,  is,  we  believe, 
iCorrect,  but  the  injured  limb  is  not  thrown  off  to  facilitate  the  reproduction. 

We  presume,  that  when  the  animal  moults  the  skin,  the  remaining  portion 
pf  the  injured  member  may  be  thrown  ofi  with  it,  and  the  new  limb  com- 
mences jreproduction  at  that  or  some  earlier  period ;  but  not  having  been 
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enabled  to  state  the  circumstance  from  actual  observation,  we  wish  not  to  say 
much  on  the  subject. 

We  have  noticed  a  young  limb  commencing  at  the  coxa  as  in  the  higher 
order,  a  circumstance  which  makes  us  infer  that  the  reproduction  of  a  lost 
member  is  always  from  that  joint ;  and  since  it  is  necessary,  before  the  coin^ 
pletion  of  the  new  part,  that  the  ojd  one  should  be  got  rid  of,  it  is  thrown  off 
at  the  period  of  moulting. 

To  meet  with  one  of  these  animals  with  the  limb  undergoing  the  process 
of  redevelopment  is  of  very  rare  occurrence;  so  rare,  that  after  having 
watched  some  thousands  in  glass  tanks,  we  remember  only  having  observed 
a  single  specimen  which  had  two  legs  in  this  state. 

On  the  auditory  organs, — ^The  upper  antennae  are  in  Crustacea  without 
doubt  organs  of  hearing  of  a  more  or  less  imperfect  nature.  This,  we  think, 
has  been  argued  to  demonstration  :  first,  by  Dr.  Farre,  in  the  Philosophical 
Transactions  for  1843,  who  reversed  the  decision  of  older  authors,  and  gave 
satisfactory  reasons  for  considering  them  as  auditory  organs  in  Macroura, 
This  has  been  followed  up  by  Mr.  Huxley,  who,  in  a  paper  in  the  *  Annab  of 
Natural  History  *  for  the  year  1851,  supported  the  opinion  of  Dr.  Farre  by 
researches  on  some  small  exotic  Macroura^  and  identified  a  ''  strongly  refract* 
ing  otoUthe"  in  the  anterior  antennee.  And  lately,  in  a  paper  communicated 
to  the  Fellows  of  the  Linnean  Society,  and  published  in  the  *  Annals  of 
Natural  History'  for  July  1855,  we  have  demonstrated  a  more  elaborate 
and  higher  kind  of  organ  in  the  basal  joint  of  the  same  antenna  in  the  Bra^ 
chyura. 

We  may  here  therefore  take  for  granted,  since  M.  Milne-Edwards* 
<  Histoire  des  Sciences  Naturelies'  was  published  in  1840,  in  which  he 
argues  these  to  be  olfactory  organs,  that  the  present  state  of  our  know- 
ledge accepts  the  interpretation  of  the  later  observations  on  the  subject  *• 
Admitting  this  to  be  the  fact,  it  is  for  us  here  merely  to  compare  the 
upper  antenna  of  the  Amphipoda  with  the  internal  of  the  Macroura. 

In  Amphipoda  the  structure  of  the  anterior  antenna  is  very  simple,  and  is 
generally  long  and  slender.  The  second  filament,  which  in  the  higher  orders 
is  commonly  of  equal  length  with  the  firstvis  in  this  order  reduced  to  a  rudi* 
mentary  condition,  or  entirely  wanting.  When  this  antenna  is  reduced  in 
length,  it  generally  is  increased  in  bulk  at  the  base  of  the  peduncle,  as  if  the 
internal  organization  became  more  important  with  external  decreasing  exten- 
sion. Examples  of  this  are  to  be  found  in  the  genus  Lysianas$a  (PI.  XIIL 
^g.  1)  and  Anonyx. 

A  marked  exception  to  this  is  perceptible  in  the  true  OrchestiOy  where 
the.  organ  is  short  and  unimportant,  approximating  towards  a  rudimentary 
condition  of  the  whole.  This  is  a  valuable  fact,  since  it  evidently  is  the 
result  of  certain  altered  circumstances  which  interfere  with  the  proper 
development  of  the  organ,  which  in  Amphipoda  generally  is  adapted  for 
aquatic  existence  only. 

Talitrus  and  Orchestia  are  in  an  intermediate  position,  their  habits  are 
between  the  aquatic  and  the  land  Crustacea,  and  are  the  nearest  approach  to 
terrestrial  Amphipoda  that  we  know.  As  their  habits,  so  are  their  organs 
adapted.  The  Crustacea,  which  are  purely  terrestrial,  possess  no  upper  an- 
tennae ;  those  which  are  semiterrestrial  possess  them  in  but  a  rudimentary  con* 
dition.  lliey  differ  from  the  short  upper  antennse  of  aquatic  Crustacea,  such 
as  the  LysianassidiB.  They  are  evidently  impoverished  organs,  that  is  small, 
because  they  are  not  required ;  they  ceased  to  grow  from  an  arrest  of  pro- 

*  Yon  Siebold,  in  his  recent '  Comparative  Anatomy/  rapports  the  opinion  of  Edwards,  bat 
we  think  not  from  his  own  actual  researches  so  mnch  as  bom  the  works  of  others. 


Digitized  byVjOOQlC 


ON  THB  BRITISH  BDBIOPHTHALICA.  43 

greviTd  derdopment     They  are  not  the  evidence  of  a  more  perfect 

•dnctore. 
This  fact  has  not  its  full  weight  in  the  reasoning  of  Mr.  Dana,  when  he 

nikes  the  short  upper  antennae  evidence  of  a  higher  organized  Crustacea. 
The  antenna  is  reduced  in  length  to  fulfil  certain  conditions :  in  TalUrus^ 

because  it  is  needless  as  an  aquatic  organ ;  in  Lysianassa  and  its  near  allies, 

possibly  as  a  more  perfect  one;  in  the  Hyperidte^  with  scarce  an  excep* 
tioD,  on  account  of  the  impoverished  character  of  the  whole  aoimal. 

TaUtrus  and  Hyperia  are  generally  admitted  by  naturalists  to  rank  at  the 
opposite  extremities  of  the  order,  and  if  generalization  were  to  be  adopted 
from  a  too  narrow  observation,  then  at  whichever  extremity  of  the  order  it 
vas  confined,  the  faulty  conclusion  would  be  enunciated  which  identifies  a 
•bort  anterior  antenna  as  typical  of  an  improved  organization,  and,  on  the 
other  hand,  one  of  a  more  feeble  type. 

The  most  perfectly  formed  anterior  antenna  belonging  to  the  An^hipoda 
bas  always  appeared  to  us  to  be  that  furnished  with  the  most  perfect  and 
hurgest  number  of  those  appendages  which  we  have  in  this  paper  denomi- 
nated as  audUory  ciUoy  since  they  enable  the  organ  more  completely  to  fulfil 
its  office.  These  membranous  cilia  we  believe  to  be  the  external  agents 
b?  which  a  sensation  analogous  to  sound  is  conveyed  to  the  consciousness  of 
the  animal.  The  imperfect  nature  of  the  organ  is  in  accordance  with  our  idea 
of  the  imperfect  condition  of  the  sensation  conveyed  to  an  animal  so  low  in 
the  scale  of  creation,  conducted  as  it  is  by  means  of  a  medium  so  dense  as 
water.  We  have  never  been  able  to  observe  any  traces  of  an  internal  organ 
in  this  antenna,  but  in  one  or  two  species  we  have  thought  we  detected 
a  nerve  traversing  the  lower  side  to  the  extremity  of  the  peduncle  in 
-^gina  Umgispina  and  Amphitoe  rubricata.  This  nerve  terminates  at  the 
roots  of  the  first  auditory  cilia,  which  are  placed  at  the  extremity  of  the 
peduncle,  and  are  repeated  throughout  the  length  of  the  filamentary  con- 
tinuation, which  appears  to  us  to  be  a  more  or  less  extended  base  for  the 
support  of  these  delicate  organisms.  The  number  of  auditory  cilia  belong- 
ing to  the  antenna  bears  no  relative  proportion  to  its  length.  They  crowd 
together  where  the  limb  is  short,  as  in  Plate  XIII.  fig.  1.  Upon  the  more 
lengthened  member  they  generally  are  to  be  found,  one  at  the  further  ex- 
tremity of  each  small  articulation. 

These  auditory  cilia  are  to  be  found  only  on  the  principal  filament  in  all 
the  malacostracous  divisions  of  Crustacea ;  the  complementary  appendage, 
however  important,  is  never  furnished  with  them.  Their  forms  vary  in 
different  species,  but  not  to  any  very  considerable  extent ;  occasionally  they 
will  be  found,  as  fig. c  in  Plate XIII.,  to  terminate  with  a  little  tooth-like  point; 
very  commonly  they  are  seen  with  a  kind  of  semiarticulation  near  the  centre, 
as  in  Teiramatus ;  often  they  are  quite  simple,  as  in  Lysianassa.  But 
the  most  typical  form  appears  to  be  blunt  at  the  extremity,  equal  in 
breadth  from  the  top  to  the  bottom,  with  a  sudden  decrease  n^ar  the  centre, 
that  gives  it  an  articulated  appearance.  They  are  compressed  longitudinally, 
mstead  of  being  round  like  hairs  generally,  and  are  extremely  delicate  in 
structure,  quite  transparent,  and  almost  invisible  when  compared  with  the 
true  hairs.  They  are  membranous  and  flexible,  and  we  should  presume  pecu- 
liarly appropriated  for  the  reception  of  impressions  of  a  vibratile  character. 

The  concentration  of  these  organisms  upon  a  short  antenna,  together  with 
the  evident  increase  of  diameter  at  the  base  of  the  peduncle,  may  be  indica- 
tions of  an  organ  better  adapted  for  the  reception  of  sounds ;  but  we  have 
not  been  enabled  to  distinguish  that  there '  is  consequently  any  relative  in- 
crease of  perfection  in  the  organization  of  the  entire  animal 
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Olfadory  organ. — ^We  have  elsewhere'*'  given  bur  reasom  for  foUowing^ 
the  opinion  of  Dr.  Farre,  in  transferring  the  seat  of  this  sense  to  the  lower 
or  external  antenna,  in  opposition  to  the  opinions  of  Prof.  Milne-Edwards, 
Von  Siebold,  and  others.  These,  since  they  are  too  recent  to  be  generally- 
known,  we  shall  here  briefly  recapitulate. 

*^  The  question  which  we  have  to  consider  is,  to  which  sense  either  of  the 
two  sets  of  organs  belongs ;— whether  the  upper  belongs  to  the  auditory  and 
the  lower  to  the  olfactory,  as  we  shall  endeavour  to  prove ;  or  vice  versd^  aa 
maintained  by  all  previous  writers,  except  Dr.  Farre  and  Mr.  Huxley. 

*<  We  shall  divide  the  evidences  on  either  side  under  two  heads ;  first,  that 
which  is  derived  from  an  external  observation;  and  second,  that  which  is 
derived  from  the  internal  organization. 

^  First  then  from  external  circumstances :  An  auditory  apparatus  is  an 
organ  furnished  to  an  animal  for  one  or  both  of  two  objects;  first,  for  pro- 
tection from  danger;  second,  for  the  pleasure  derivable  from  sounds.  To 
animals  so  low  in  the  scale  of  being  as  the  Crustacea,  placed  as  they  are 
in  a  medium  which  must  considerably  modify  its  character,  sound  can  convey 
little  to  the  consciousness  of  the  animal  beyond  a  sense  of  security  or  danger.  * 

*<  To  enable  this  to  be  of  the  most  extensive  value,  the  auditory  organ  must 
be,  and  always  is  placed  so  as  to  be  most  exposed  to  external  impressions  at 
all  periods ;  particularly  when  the  animal  is  at  rest  or  pre-occupied. 

'*  Now  if  we  look  at  the  organ  which  the  present  state  of  science  attributes  to 
the  sense  of  hearing,  we  find  that  in  the  most  perfectly  formed  animals,  the 
Brachyura^  it  is  enclosed  within  a  bony  case  and  secured  by  a  calcareous 
operculum ;  that  it  is  always  so  in  a  state  of  rest,  and  only  exposed  when 
especially  required.  Not  only  is  this  the  case  throughout  the  order,  but  in 
some  genera,  as  in  CorysteSf  Cancer^  Ac,  it  is  again  covered  by  the  supplying 
organs  of  the  mouth. 

<<  If  we  take  into  consideration  the  nature  of  sound,  and  its  difference  of 
character  when  conveyed  under  water  from  that  of  passing  through  air,  the 
obtuse  character  of  the  former,  which  can  scarcely  be  more  than  a  vibratory- 
action  of  particles  of  water,  which  conveys  to  us  a  very  modified  and  imper- 
fect idea  of  sound,  we  find  it  difficult  to  understand  that  the  organ  situated 
at  the  base  of  the  under  (internal)  antenna  is  capable  of  receiving  impressions 
of  sound,  enclosed  as  it  is  within  and  covered  by  a  stout  calcareous  oper- 
culum. 

"  But  if  we  view  it  as  an  organ  of  smell,  every  objection  previously  mani- 
fest now  becomes  evidence  in  favour  of  the  idea.  The  small  door,  when  it 
is  raised,  exposes  the  orifice  in  a  direction  pointing  to  the  mouth ;  this  also  is 
the  direction  of  the  same  organ  in  all  the  higher  orders.  In  Amphipoda  it 
is  directed  inwards  and  forwards.  In  every  auimal  it  is  so  situated,  tbat  it  is 
impossible  for  any  food  to  be  conveyed  into  the  mouth  without  passing  under 
the  test  of  this  organ,  and  by  it  the  animal  has  the  power  to  judge  the 
suitability  of  the  substance  as  food,  by  raising  the  operculum  at  will,  and 
exposing  to  it  the  hidden  organ — the  olfactory." 

The  deductions  in  the  paper  just  quoted  were  the  result  of  researches 
chiefly  made  on  the  Brachyurcu  In  the  Amphipoda^  the  homologue  of  the 
above  organ,  which  we  maintain  is  adapted  for  smelling,  is  to  be  found  in  the 
form  of  a  small  spine  or  denticle  at  the  inferior  side  of  the  second  antenna. 

This  denticle  is  so  constant,  that  its  absence  is  a  thing  of  note,  as  for 
instance  in  the  almost  terrestrial  genus  of  Orchesiia;  probably  the  result 
of  an  adaptation  of  the  internal  organ  to  meet  a  more  rarefied  atmosphere. 

This  oigan  aj^pears  to  be  developed  from  the  first  and  second  joints  of  the 
»  AiuMds  of  Nstwal  Histoiy,  July  W5. 
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peduode;  for  the  two^  appear  to  be  so  closely  associated,  that  it  is  impossible 
to  wy  to  which  it  more  immediately  belongs.  From  analogy  with  the  higher 
tjpesy  we  should  infer  the  first,  though  probably  the  two  combine  to  increase 
die  efficiency  of  the  organ  by  their  concentration. 

In  the  freashwater  species  of  GammaruSy  the  organ  appears  rather  larger 
and  more  characteristic  in  form.  It  is  from  this  species  we  shall  give  our 
description  of  the  organ. 

The  first  joint  of  the  antenna  is  enlarged  into  a  chamber  of  a  globose  form 
(PI.  XIV.  fig.  4a) :  this  is  received  into  a  corresponding  notch  of  the  cephalic 
nng  (fig.  3).  From  the  globular  chamber,  which  appears  to  be  the  pro- 
tecting walls  of  an  internal  organ  of  more  delicate  contrivance,  there  proceeds 
a  large  tooth-like  process  (6),  which  in  this  Report  we  have  called  the  oifacknif 
deiUicle.  It  difiers  in  length  and  breadth  in  difierent  species,  but  is  a  very 
constant  appendage.  This  process  is  open  at  the  extremity  (c),  through 
which  a  tube  projects  (d)f  which  latter  is  either  open,  or  protected  by  a 
membrane  too  delicate  to  be  observed,  but  which,  from  analogy  with  the 
higher  orders,  we  are  induced  to  believe  may  be  the  case.  It  is  not  always 
that  the  tube  projects  through  the  aperture  at  the  extremity  of  the  denticle  ; 
occasionally  it  falls  short,  as  in  Is<sa  (fig.  1);  but  this  is  merely  a  variety 
depending  upon  species. 

The  tube  appears  to  be  cylindrical,  and  continues  internally  with  parallel 
walls  to  about  half  the  length  of  the  tooth  itself,  when  it  suddenly  converges 
to  a  point,  which  is  open,  since  it  is  entefed  by  what  appears  to  be  a  nerve, 
whidi  either  itself  terminates  in  or  supplies  with  sensibility  a  sharp  tongue<« 
like  process  (/*),  which  is  enclosed  within  the  cavity  of  the  tube-like  canaL 
From  the  base  of  this  small  organ  the  supposed  nerve  is  traceable  in  a  waving 
line  to  a  small  bulbous  origin  (^),  situated  at  the  base  of  the  olfactory 
denticle  at  its  pcnnt  of  connexion  with  the  enlarged  chamber.  Beyond  this 
probable  ganglion  the  closest  investigation  has  not  enabled  us  to  see  any 
rarther  trace  of  the  nerve. 

This  organ,  with  but  little  variation  of  external  form,  is  to  be  met  with  in 
almost  every  q>ecies,  even  including  those  where  the  whole  antenna  is  pro- 
duced in  the  form  attributable  to  the  character  of  legs,  and  used  as  such  in 
climbing  over  irregular  protuberances  of  the  ground. 

The  species  in  which  the  organ  in  its  external  form  does  not  exist,  are  the  . 
Tal^f  OrchestuBy  and  the  HyperuB^  together  with  a  species  of  GammaruSy 
which  we  believe  hitherto  to  be  undescribed ;  we  call  it  in  our  list  Gammartu 
degans,  on  account  of  the  general  beauty  of  the  form  and  colouring  of  the 
only  specimen  we  have  yet  taken  *.  The  lower  antenna  in  this  species  is  sup- 
plied with  a  peculiar  set  of  organs,  similar  to  those  which  have  been  described 
by  Prof.  Edwards  in  his  species  G.  omatus.  Commencing  on  the  last  joint  of 
the  peduncle  to  the  extremity  of  the  long  filament,  there  is,  at  gradually  increa* 
ling  intervals,  a  series  of  smidl  membranous  polyp-like  bodies :  they  are  closed 
sacs,  and  require  but  a  low  power  of  the  microscope  to  perceive  them.  Those 
described  by  Edwards  are  fringed  with  a  slightly  ciliated  border,  and  belong 
to  a  North  American  species,  which  difiers  in  other  essential  respects  from  our 
British  form.  To  assign  any  peculiar  use  to  these  organisms  came  not  within 
the  conception  of  their  original  observer,  and  we  can  only  point  to  this  solitary 
instance  of  their  being  present  on  the  olfactory  antenna,  where  the  organ  of 
the  sense  peculiar  to  it  is  either  absent  or  reduced  to  a  rudimentary  cha- 
racter :  but  a  more  extended  opportunity  of  observation  is  necessary  before 
we  can  attempt  to  pronounce  this  condition  constant  (PI.  XIV.  figs.  5  &  5a). 

*  This  may  be  the  trot  reason  why  the  olfactory  deatide  has  aot  beea  obsenrod?  wf 
wtsM  alraid  of  ixgnring  the  qpedmen. 
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In  OrchesHos  as  previously  observed,  the  absence  of  the  olfactory  denticle  is 
probably  the  result  of  altered  internal  conditions  of  the  organ  necessary  to 
meet  the  peculiar  change  of  circumstances  into  air  from  water,  in  which  the 
Amphipoda  normally  reside. 

The  denticle,  when  present,  is  situated  slightly  in  advance  of  the  mouth« 
and  nothing  can  be  eaten  that  does  not  pass  the  ordeal  of  the  olfactory 
organs,  for  such  we  do  not  hesitate  to  call  them. 

Taste, — The  sense  of  the  enjoyment  of  food,  even  in  the  highest  types  of 
the  animal  kingdom,  is  not  the  result  of  the  power  of  any  especial  organ. 
The  nerves  which  communicate  the  idea  are  developed  over  most  of  the 
internal  surface  of  the  mouth,  and  it  is  only  the  consciousness  of  taste  that 
demonstrates  their  position  and  use.  The  probability  from  analogy  is,  that 
the  sensation  is  manifest  to  creatures  low  in  the  animal  scale  in  a  similar 
manner,  and  is  rather  a  faculty  peculiar  to  the  mouth  in  general,  than  the 
result  of  any  especial  combination  directed  to  a  given  part. 

In  StUcator  arenarius,  and  only  in  that  species,  have  we  observed  what 
may  possibly  be  an  especial  organ  of  taste.  There  is  a  large  protuberance 
upon  the  first  maxilla.  It  has  a  somewhat  glandular  appearance,  and  is  the 
result  of  cell  growth ;  these  cells  are  large  and  nucleated.  We  have  failed 
to  observe  the  organ,  or  anything  analogous  in  the  same  or  a  similar  position, 
in  any  of  the  more  common  and  numerous  forms  of  Amphipoda  that  we  have 
examined.  It  can  scarcely  be  looked  upon  in  the  light  of  a  salivary  organ, 
although  its  component  cells  possess  all  the  characteristics  of  those  belong- 
ing to  a  secreting  gland,  since  its  position  upon  the  maxilla,  being  external  to 
the  mandibles,  forbids  the  idea.  The  purpose  of  this  organ  (if  it  be  one) 
will  require  more  extended  and  systematic  observations  ere  it  can  be  resolved 
from  its  present  enigmatical  character  (PI.  XV.  fig.  4  a). 

2%e  Prima  Via, — The  oesophagus  leads,  as  in  all  Crustacea,  abruptly 
from  the  mouth  to  the  stomach ;  it  is  extremely  short  and  is  directed  upwards, 
inclining  rather  forwards  than  otherwise,  so  that  the  stomach  is  almost 
entirely  within  the  cephalic  ring  in  the  Amphipoda, 

Just  within  the  anterior  opening  of  the  stomach  are  two  rake-like 
organs  (PI.  XIX.  fig.  1  a,  a);  the  rows  of  teeth  form  themselves  on  each  side 
into  a  convex  line,  the  teeth  being  a  little  curved,  the  lower  or  anterior  ones 
mostly  so.  The  apparatus  directs  its  teeth  inwards  and  backwards,  so  that 
the  food  may  with  ease  pass  in,  but  cannot  again  return.  I'be  teeth  on  each 
side  appear  to  be  antagonistic  sets,  which  probably  tear  and  masticate  the 
food  as  it  enters  into  the  stomach. 

Behind  this  masticating  apparatus  there  exist  four  simple  leaf-like  plates 
fringed  with  long  and  powerful  cilia,  placed  in  pairs  (bb^  cc),  one  anteriorly 
and  the  other  posteriorly  situated  in  the  stomach ;  immediately  above  the 
second  or  posterior  pair,  apparently  in  a  chamber  of  its  own,  is  a  gizzard-like 
organ  (d).  This  so-called  gizzard  consists  of  several  closely-packed  rows 
of  fine  short  strong  hairs,  the  whole  formed  into  the  shape,  when  displayed, 
of  an  inverted  heart  with  the  apex  removed,  and  the  reversed  section  added 
to  the  base;  the  walb  of  the  cavity  in  which  the  gizzard  exists  is  lined  with 
numerous  but  small  hairs :  the  whole  apparatus  appears  to  be  placed  out 
of  the  direct  line  of  continuation  between  the  oesophagus  and  the  alimentary 
canal.  Posterior  to  the  gizzard-like  organ,  there  exists  in  some,  but  we  are 
not  certain  that  it  is  common  to  all  the  Amphipoda,  a  long  caca  or  cul  de 
sac  (e,  e)  on  each  side  of  the  posterior  opening  of  the  stomach.  These  are 
delicate  prolongations  of  the  wall  of  the  stomach,  and  gradually  become 
narrower  towards  their  extremity.  They  probably  supply  the  stomach  with 
a  gastric  juice.  Still  more  posteriorly,  at  the  point  where  the  stomach  con* 
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verga  and  unites  with  the  alimentary  canal,  on  the  inferior  surface,  it  is 
nDited  with  the  liFer. 

From  the  stomach,  the  alimentary  tube  is  continued  in  a  direct  line  to 
the  anal  extremity.  To  this  general  law  we  know  of  but  one  exception,  and 
that  upon  the  authority  of  Professor  AUman,  who  states  that  in  Chelura 
(erdfrans  the  alimentary  canal  is  so  arranged  as  to  shut  one  part  within 
another  to  admit  of  the  head  t>eing  projected  forwards,  that  the  animal  may 
eat  its  way  into  the  wood. 

'  In  a  few  species  the  alimentary  tube  is  continued  beyond  the  posterior 
limits  of  the  calcareous  tissue  of  the  animal,  and  is  furnished  with  a  slightly 
pectinated  edge. 

The  most  constant  condition  is,  that  the  anus  shall  coterminate  with  the 
last  segment,  and  is  there  closed  by  a  set  of  transverse  muscles  which  pro- 
bably fulfil  the  office  of  a  sphincter  (PI.  XX.  fig.  1  c). 

The  structure  of  the  wsills  of  the  canal  appears  to  be  a  membrane  pos- 
sessing a  fibrous  character  which  stripes  it  in  a  longitudinal  direction  (PI.  XIX. 
fig.  5).  Transverse  lines  of  a  finer  appearance  are  also  perceptible  (fig.  6) ; 
and  the  general  appearance  of  the  whole  is  that  of  a  passage  surrounded 
with  elastic  walls. 

The  stomach  is  retained  in  its  positit>n ;  first,  by  being  supported  upon  flat 
calcareous  plates  (PI.  XII.  figs.  4*  O  &  5),  processes  of  the  dorsal  part  of  the 
segment  which  carries  the  maxillae.  These  processes  are  flattened  to  receive 
the  organ,  which  is  further  retained  in  its  position  by  a  calcareous  con- 
tinuation on  each  side.  Besides^  there  are  several  muscles,  some  of  which 
are  attached  to  the  upper  external  surface  and  retain  it  anteriorly,  while 
others  are  attached  to  the  under  surface  and  hold  it  posteriorly  in  position 
(PLXIX.fig.2,/&^). 

The  Liver  appears  to  be  among  the  most  important  of  the  viscera,  if  we 
may  judge  from  its  relative  size.  It  uniformly,  as  far  as  our  experience 
teaches  us,  consists  of  four  long  simple  sacs  filled  with  biliary  cells,  the 
contents  of  which  are  yellow  in  colour  (PI.  XIX.  figs.  3/?).  These  separate 
sacs  unite  together  at  their  anterior  extremity  into  a  single  short  biliary 
dact,  which  opens  into  the  intestinal  tube  on  the  under  aspect,  immediately 
where  it  leaves  the  stomach. 

Urinary  organs. — About  two-thirds  the  distance  from  the  stomach  to  the 
anal  aperture,  two  long  cylindrical  appendages,  closed  at  the  free  extremity, 
communicate  laterally  upon  the  upper  side  with  the  intesthial  tube  (PI.  XX. 
fig.  2).  These  appendages  are  more  important  in  appearance  in  some 
species  of  Amphipoda  than  in  others ;  but  as  far  as  our  experience  guides, 
they  are  universally  present  both  in  male  and  female,  as  also  in  the  imma- 
ture animal.  In  the  younger  forms  they  are  rudimentary,  as  shown  in  fig.  4*, 
taken  from  Amphitoe ;  but  are  scarcely  more  so  than  those  found  in  the  adult 
Gammarus  grossimantM^  as  shown  in  fig.  3  of  the  same  Plate. 

Immediately  posterior  to  the  communication  of  this  organ  with  the  ali- 
mentary canal  are  a  series  of  muscular  fibres  transversely  lying  across  the 
latter  (PI.  XIX.  fig.  1  h)  ;  they  strongly  assimilate  both  in  form  and  arrange- 
ment with  those  which  we  have  already  mentioned  as  being  sphincter  muscles, 
to  the  terminal  orifice  of  the  alimentary  tube.  The  position  which  this 
second  set  of  muscles  holds  is  at  the  immediate  point  of  communication 
between  the  two  organs,  and  the  general  appearance  would  also  induce  us  to 
believe  that  their  object  is  to  fulfil  a  similar  office  and  keep  compressed  the 
efferent  orifice.  In  fact  they  act  the  part  of  sphincter  muscles  to  the 
urinary  organ. 

Although  we  name  these  the  urinary  organs,  yet  it  is  without  perfect 
1855.  E 
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aBsnrance  that  we  can  arrive  at  the  conclusion  of  their  veritable  purpose.  But 
from  their  general  position  and  structure,  their  constant  presence  both  in  male 
and  female,  old  as  well  as  young,  together  with  the  form  of  the  entire  appa- 
ratus, we  are  induced  to  believe  them  to  be  a  simple  form  of  urinary  organ. 

The  contents,  under  a  one-fifth  power  of  the  microscope,  are  resolved  into 
small  round  cells,  containing  a  nucleus  of  granular  material  (PI.  XIX.  fig.  6). 
These  celb  are  closely  packed  together,  but  not  so  firmly  as  to  lose  their 
original  form ;  and  the  whole  are  confined  within  the  walls  of  the  organ, 
which  appear  to  be  very  stout,  the  external  surface  of  which  is  slightly 
notched  (fig.  5)  at  tolerably  regular  distances,  as  if  the  organ  had  the  power 
of  contraction  and  expansion.  Both  the  organs  (if  there  are  always  two,  of 
which  we  are  not  certain,  in  every  species,  since  we  have  not  clearly  de- 
monstrated them,  except  in  Sulcator)  (fig.  2)  lie  so  closely  together,  as  to 
appear  like  one ;  but  in  the  genus  Sulcator  we  have  displayed  them  both  by 
dissection.  They  lie  their  full  length  along  about  one-third  of  the  upper 
aspect  of  the  alimentary  canal,  and  towards  the  posterior  extremity  make  a 
sudden  turn,  and  directly  after  connect  themselves  with  the  alimentary  canal 
(fig.  1).  The  appearance  of  the  structure  at  this  bend  is  of  a  much  more 
robust  character  than  at  any  other  point  of  the  organ. 

The  Vascular  System, — At  the  anterior  portion  of  the  alimentary  canal, 
and  placed  above  it,  lies  the  cardiac  vessel  or  heart  (PI.  XXII.  fig.  S  a).  It  is 
a  long  simple  organ  more  like  an  aorta  than  a  heart,  reaching  from  the  first 
to  the  last  segment  of  the  pereion  (or  thorax),  and  does  not  extend,  ai 
asserted  in  the  ^Histoire  des  Crustac^'  (vol.  i.  p.  98),  **  through  the  whole 
length  of  the  abdomen,"  as  is  the  case,  upon  the  same  authority,  in  the  Sto* 
mapoda.  The  superior  wall  is  suspended  by  a  series  of  attachments  at  the 
centre  of  each  successive  segment,  which  gives  it  a  festooned  appearance 
throueh  the  whole  length  of  its  upper  surface.  The  walls  of  the  organ  ^are 
of  a  fibrous  character,  arranged  diagonally  to  the  vision  under  the  micro- 
•cope,  the  result  we  believe  of  a  spiral  arrangement  in  the  general  structure 
of  the  walls.  The  whole  possesses  an  elastic  nature,  and  a  persistent  pulsation 
b  carried  on,  causing  the  festoon  on  the  upper  surface  to  rise  and  fall  with 
each  successive  throb. 

Corresponding  with  the  centre  of  each  segment  there  is  an  aperture  in 
the  heart  into  which  passes  the  blood,  being  propelled  by  successive 
jerks  (PI.  XXII.  fig.  3  c,  c,  c).  The  (so-called)  blood-corpuscles  are  very 
discernible,  and  by  this  means  the  course  of  the  circulation  is  not  difiicult 
to  be  traced.  Though  the  corpuscles  travel  in  a  continuous  current,  yet  we 
have  never  been  able  to  distinguish  thjit  this  channel  is  bounded  by  walla, 
in  fact  that  there  are  any  true  blood-vessels.  That  none  exist  we  think  may 
be  strongly  inferred  from  the  fact  elucidated  by  close  and  continued  obser- 
vation of  the  circulation,  where  two  currents,  an  arterial  and  a  venous, 
travel  in  close  proximity  to  each  other ;  an  occasional  corpuscle  from  the 
arterial  may  be  seen  to  pass  over  to  the  venous  without  traversing  the 
greater  circuit  followed  by  the  others. 

An  arterial  current  passes  through  the  whole  length  of  the  animal  imme- 
diately above  the  alimentary  cand,  and  the  great  venous  course  returns 
along  the  dorsal  centre ;  at  the  commencement  of  the  pereion  (thorax)  the 
current  appears  to  descend,  and  becomes  confused  to  observation  with  the 
arterial  channel.    (Vide  diagram,  Pi.  XXII.  fig. 3.) 

The  legs  are  nourished  by  a  single  arterial  current  and  its  venous  return; 
in  the  broad  plates  of  the  cozas  the  arterial  course  passes  down  through  the 
centre,  where  it  diverges  and  returns  as  two  venous  currents,  the  one  on  the 
anterior,  the  other  on  the  posterior  margin.     Near  this  point  are  situated 
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the  braDcbial  organs,  where  the  blood,  which  is  much  divided  and  exposed 
to  aeration,  goes,  w&  believe,  direct  to  the  heart,  and  then,  without  returning 
again  to  these  organs,  passes  on  its  way,  carrying  oxygen  to  the  eeneral 
fjstem* 

7^  BranchuB. — These  are  by  no  means  the  simple  sacs  that  authors  have 
universally  described  them.  They  are  situated  upon  the  inner  surface  of 
the  coxse  of  the  leg,  and  assume  the  form  of  leaf-like  plates  on  each  side  of 
the  sternum,  and  are  attached  to  every  leg  except  the  first  in  females,  and 
generally  the  last  in  males,  though  in  Gammarut  we  have  seen  them  present 
in  the  male  as  well  as  the  female,  on  the  seventh,  as  shown  in  PI.  XXI.  fig.  S« 

The  arterial  course  passes  down  on  the  side  nearest  the  heart,  and  divides 
itself  as  it  proceeds  along  the  internal  labyrinth  of  the  organ  into  many 
streams,  and  passes  out  of  the  vesicle  by  an  efferent  course  on  the  side 
opposite  to  that  on  which  it  entered. 

The  corpuscles  never  increase  beyond  one  deep.  Thus  each  of  these 
supposed  oxygen  carriers  is  brought  into  immediate  contact  with  the  thin 
walls,  which  alone  separate  them  from  external  atmospheric  influences.  The 
branchiss  homologize  with  the  same  organs  in  the  higher  orders  of  Crustacea, 
and  each  may  be  viewed  in  the  light  of  a  solitary  plate  of  one  of  those  more 
compound  organs.  In  fact  they  bear  an  extremely  close  resemblance  to  the 
branchi»  of  the  Brachyura  in  the  larval  condition,  before  they  assume 
the  foliaceous  appearance  of  the  perfect  organ  (PI.  XVIII.  fig.  10). 

The  great  difference  in  the  general  character  appears  to  be  derived  mostly 
from  the  appearance  which  the  organs  in  the  higher  types  assume  of  a  resem- 
blance to  an  internal  position ;  but  this  is  a  condition  of  appearance  only,  as 
shown  in  an  earlier  portion  of  this  paper ;  the  branchise  are  overcapped  by 
the  monstrous  production  of  the  anterior  cephalic  segments,  a  peculiarity 
wliieh  is  not  carried  out  in  the  Amphipodous  order;  consequently  the 
branchise  are  external  and  pendent  in  the  water,  and  it  is  for  their  greater 
protection  that  the  coxae  are  developed  into  large  scalifonn  plates. 

The  internal  structure  of  the  branchial  organs  appears  to  be  produced  by 
a  thickening  of  a  fibrous  tissue  in  contact  with  the  internal  surface  of  the 
walla  of  the  organ  (PL  XVIII.  fig.  7).  This  appears  to  be  carried  out  in 
patches  of  an  irregular  form,  but  which  correspond  in  their  arrangement 
with  one  another.  Thes^  patches  are  thickest  at  their  centre  and  thin  out 
towards  their  edges :  the  result  is  that  a  channel  is  left  between  each.  All 
the  channels  so  formed  are  connected  together  throughout  the  whole  organ, 
and  exhibit  a  continuous  labyrinth  in  which  the  blood  circulates  in  many 
small  streams  (fig.  8). 

Should  the  animid  become  feeble,  a  gradual  accumulation  of  corpuscles 
may  be  discerned  in  different  parts  of  the  gilb,  mostly  out  of  reach  of  the 
stronger  currents,  which  latter,  as  the  vitality  of  the  animal  diminishes,  can 
be  observed  to  lessen  in  force  until  it  is  propelled  only  by  jerks,  coexistent 
with  every  pulsation  of  the  heart ;  and  at  length  a  throbbing  without  any  pro- 
gression of  the  corpuscles  appears  as  the  last  effort  of  decaying  circulation. 

The  external  form  of  the  organ  varies  but  little:  in  Talitrus  (PL  XVIII. 
fig.  3)  there  appears  a  second  of  smaller  dimensions,  originating  from  a  com- 
mon base,  the  stalks  being  separated.  Somewhat  similar  are  they  in  the 
branchiae  of  Stdcator  arenaritts  (fig.  1),  and  would  appear  as  if  it  were  an 
effort  of  nature  to  make  a  step  towards  the  more  foliaceous  organs  of  the 
higher  types.  In  the  Aberrantia  we  find  that  Caprella  Pennantii  (for  in 
this  group,  except  in  the  genus  Proto^  there  are  but  two  sets  attached  to  the 
third  and  fourth  segment  of  the  pereion  (thorax))  has  the  anterior  brauchia 
round  and  much  larger  than  the  posterior,  which  is  more  cylindrical  in  form. 

b2 
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In  JEgwa  they  are  long  and  slender,  and  furnished  on  the  outer  side  of  the 
neck  with  a  small  articulated  scale,  the  rudiment  of  the  undeveloped  leg 
(fig.  6). 

Organs  of  Generation  (male). — The  dissection  of  these  organs  requires 
much  care ;  the  most  dbtinct  that  we  have  been  enabled  to  make  out  were  in 
a  specimen  ofSulcator  arenarius,  sent  us  by  our  most  valued  correspondent, 
the  Rev.  G.  Gordon,  taken  in  Moray  Frith.  This  specimen  was  so  exqui- 
sitely transparent,  that  we  could  readily  detect  the  white  patch  of  the  testes 
with  unassisted  vision  ;  and  by  cautious  dissection  under  the  microscope, 
we  were  enabled  to  trace  the  connexion  between  them  and  the  external 
orgajQs*. 

The  testicles  are  large,  opake,  oblong  organs,  being  in  breadth  about 
equal  to  half  their  length ;  they  are  situat^  on  the  dorsal  aspect,  immediately 
beneath  the  dermal  tissues,  occupying  a  position  under  the  sixth  and  seventh 
segments  of  the  pereion  (thorax)  (PL  XXI.  fig.  1). 

From  the  posterior  extremity  of  each,  deflecting  one  to  the  right,  the  other 
to  the  left,  a  vas  deferens  proceeds  towards  and  enters  into  the  first  joint  of 
the  seventh  pair  of  legs  (figs.  2  and  3),  and  again  passes  out  and  terminates 
in  an  external  penis ;  but  whether  intromittent  or  not  we  have  hitherto  failed 
to  discover,  though  we  believe  it  is  not.  We  have  had  Gammarus  gracilis 
long  in  keeping,  and  watched  them  in  their  habits  much ;  but  have  never 
detected  any  communication  between  the  sexes  which  could  admit  of  a 
direct  passage  of  the  penis  into  the  vulva,  which  latter  organ  we  have  not 
yet  discovered  in  the  normal  Amphipoda. 

The  male  appears  to  grasp  the  opposite  sex  by  one  of  its  strong  subche- 
liform  gnathopoda,  by  the  insertion  of  the  claws  beneath  the  anterior  edge 
of  the  first  segment  of  the  pereion  (thorax),  whilst  another  is  inserted  be* 
Death  the  posterior  margin  of  the  fourth  or  fifth.  Thus  grasping  the  female 
by  the  ba!ck,  it  draws  it  into  immediate  contact  with  the  ventral  surface  of 
itself.  In  this  attitude,  more  or  less  firmly  compressed,  they  swim  and  rest 
alternately  for  days,  or  perhaps,  as  we  believe,  a  very  much  longer  period, 
without  any  apparent  closer  communication. 

If  the  two  be  driven  asunder  by  any  fear  of  danger,  as  has  been  performed 
by  us  for  the  value  of  the  observation,  the  female  seeks  a  place  of  shelter, 
while  the  male  swims  more  actively  about ;  and  we  have  noticed,  that  should 
it  after  a  few  moments  swim  within  a  little  distance  of  its  late  mate,  it 
instantly  becomes  aware  of  the  circumstance,  and  having  passed  the  spot, 
will  turn  abruptly  back,  seek  her  out,  and  seize  her  with  avidity  from  amidst 
several  others,  and  immediately  after  securing,  strike  her  with  two  or  three 
strong  lashes  of  the  tail.  The  female  rolling  herself  up  in  fear  is  so  carried 
off  by  her  more  powerful  mate. 

This  contact  between  the  sexes  is  either  occasionally  repeated  or  may  last 
through  the  whole  period  of  incubation,  as  we  have  frequently  taken  them 
coupled  in  this  manner,  even  when  the  matured  young  have  been  sufficiently 
advanced  as  to  leave  the  care  of  the  parent.  We  are  induced  from  this  fact 
to  believe,  that  a  series  of  broods  are  producible  from  the  same  parents  during 
the  year,  and  that  the  erotic  state  of  the  female  may  exist  during  the  incu- 
bation of  any  previous  brood. 

The  penis  is  a  soft  membranous  tube,  the  external  continuation  of  the 
vas  deferens,  with  the  probable  capability  of  erection  (PI.  XXI.  figs.  1, 2, 3  a). 
The  orifice  occupies  but  scarcely  half  of  the  diameter  of  the  extremity  of  the 
tube,  and  most  probably  has  the  power  of  closing  itself  voluntarily.  This 
remark  is  true  both  in  Gammarus  and  Sulcator^  in  which  latter  the  organ  is 
♦  The  obserrationi  of  De  Siebold  on  thif  organ  chiefly  relate  to  the  Jiopoda, 
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considerably  longer,  and  terminates  with  a  simple  opening  near  the  centre 
of  the  extremity  of  the  tube  (fig.  2  a).  In  Gammarus  (fig.  3  a)  the  orifice 
is  on  one  side  of  the  terminal  point,  and  furnished  with  a  small  bundle  of 
minute  hairs. 

The  spermatozoa  are  long  simple  hair-like  bodies,  and  bear  a  general 
resemblance  to  those  found  in  the  Cirripedia ;  in  Stdcatar  they  have  their 
largest  diameter  at  one  end  and  the  smallest  at  the  other,  but  there  is  no 
decided  enlargement  of  one  part  over  the  other  to  give  it  the  tadpole  resem- 
blance of  the  typical  form  of  these  organisms.  In  Gammarus^  the  largest 
part*,  if  one  is  larger  than  the  other,  is  a  little  on  one  side  of  the  centre, 
with  the  smallest  diameter  equally  at  each  extremity  f. 

In  the  Aberrantia^  a  group  recognized  under  t||e  generally-accepted 
synonym  of  L(Bmodipoda,  the  male  organs  are  of  a  more  powerful  character, 
and  connected  in  Capreila  with  the  coxae  of  the  last  pair  of  thoracic  legs, 
which  in  this  group  are  all  anchyiosed  with  the  segment  from  which  they 
originate  (PI.  XXI.  fig.  4  a). 

In  the  closely  allied  genus  Proto,  the  pleon  (abdomen),  though  rudi- 
mentary, is  not  so  entirely  obsolete ;  similar  appendages  to  those  which  we 
have  considered  male  organs  in  Capreila  exist,  four  in  number,  but  these 
homologize  with  the  pleopoda  of  the  anterior  pleon  in  the  normal  type  of 


ihis  fact  can  scarcely  interfere  with  the  adaptation  of  the  members  as 
intromittent  organs,  since  in  the  higher  order  of  the  Brachyura  the  vas 
deferens  is  known  to  pass  directly  into  one  of  the  false  feet,  modified  for  a 
similar  purpose.  The  observations  on  this  family  are  further  supported  by 
those  of  M.  Rousel  de  Vauzeme,  on  Cyamus  ovalisX*  in  which  the  organs 
are  situated  analogous  to  those  of  Capreila. 

Organs  of  Reproduction  (female), — If  we  found  that  to  become  acquainted 
with  these  organs  in  the  male  required  much  care,  those  of  the  female  demand 
it  still  more,  a  circumstance  which  will  account  for  the  incompletion  of  all 
their  detaib  with  this  Report ;  but  we  feel  assured  that  which  we  here  state 
may  be  relied  upon  as  correct  as  far  as  it  goes. 

In  the  normal  type  of  the  Amphipoda^  hitherto  we  have  failed  to  discover 
the  vulva,  but  infer  its  place  from  the  fact  of  their  constant  position  in  all  the 
higher  formsof  Crustacea, on  the  coxae  of  that  pair  of  the  pereipoda  or  walking 
legs,  attached  to  the  fifth  segment  of  the  pereiun;  and  we  are  induced  to  assign 
them  an  analogous  position.  In  the  Brachyura  they  are  generally  described 
by  authors  as  perforations  in  the  sternum ;  so  they  appear  also  in  the  abnor- 
mal Amphipoda  (^Capreila) :  in  both  these  cases,  as  has  been  proved,  the  coxse 
are  fused  with  their  supporting  segments.  In  Homarus,  &c.,  where  the  coxae 
are  free,  the  vulvae  are  seen  in  their  normal  position,  which  we  believe  to  be 
homologically  constant  in  Crustacea ;  and  those  in  the  Amphipoda^  probably 
being  only  oviducts  in  their  adaptation,  have  escaped  our  observation  from 
some  slight  obstruction  to  our  plan  of  inquiry. 

*  We  have  observed  minute  objects  like  fat-globules  attached  to  these  thread-like  organs 
with  which  they  were  in  contact,  or  else  form  a  part  of  the  structure ;  a  few  in  fig.  5  are 
drawn  with  the  spots  attached. 

t  The  description  given  by  Von  Siebold  in  his  '  Anatomic  Compart/  p.  472,  §  290,  agrees 
generally  with  the  forms  here  alluded  to.  He  says,  moreover,  that  they  are  very  similar  in 
Uym  and  the  Iwpoda,  This  statement  is  made  by  him  on  the  authority  of  observations  on 
Mytis,  OniMcut,  PoreelHo,  Idothea^  and  Gammarus  (Von  Siebold,  Miiller's  Archives,! 836} ;  and 
Kolliker  has  observed  the  same,  but  states  them  to  be  rigid,  and  not  in  a  figure  of  8,  as 
observed  by  Siebold  in  Iphimedia  obna  and  Hyperia  medwarioi  where  they  are  slightly 
enhurged  §nd  a  little  bent  at  one  extremity. 

X  Ann.  des  Sciences  Kat.  1834. 
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In  CapreUa  Pennaniii  two  distinct  circular  orifices,  situated  side  by  side,  as 
in  the  highest  types,  are  visible  in  the  calcareous  ventral  aspect  of  the  fifth  seg- 
ment.  This  is  also  confirmed  by  Rousel  de  Vauzeme  in  his  observations  on 
Cyamus  ovalisy  except  the  organs  which  he  appears  to  raise  on  small  pro- 
minences (PI.  XIll.  fig.  na,ay  Ann.des  Sc.  Nat.  1834).  The  position  of  these 
organs  is  very  readily  distinguishable,  even  in  the  dried  animal,  and  con- 
tradicts the  statement  of  Mr.  H.  Goodsir,  that^they  are  placed  one  before  the 
other  in  the  middle  of  the  ventral  region  (Edin.  Phil.  Journ.  1842),  Pi.  XXI. 
fig.  a 

The  internal  organs  consist  of  two  sets  of  ovaries  placed  one  on  each  side,  but 
are  not  the  simple  tubes  described  by  VonSiebold ;  but  as  that  author's  infor- 
mation consists  chiefijLof  the  results  of  Rathke,  Brandt  and  Miiller,who  mostly 
pursued  their  researcnes  upon  the  Isopodoy  it  may  be  that  still  we  are  both 
correct  in  the  individual  instances.  Rousel  de  Vauzeme  figures  them  in 
Cyamus  avalis  of  the  same  simple  character  as  described  by  Siebold,  termina* 
ting  each  posteriorly  in  a  short  oviduct. 

The  ovaries  in  Uammarus  appeared  to  us  to  consist  of  four  or  five  sac- 
like organs,  narrowing  each  towards  their  attachment  with  a  canal  into  which 
they  all  empty  themselves  in  succession,  the  largest  being  the  most  distant 
from  the  extremity  approximating  the  vulva.  One  of  these  sets  was  found 
upon  each  side  of  the  alimentary  canal,  and  appeared  to  be  enclosed  within  a 
common  sac ;  that  is,  we  observed  a  transparency  around  the  whole  organ 
which  induced  us  so  to  interpret  the  appearance,  though  we  were  unable  to 
dissect  the  organ  out,  or  trace  it  in  continuation  with  the  as  yet  to  us  undis- 
covered vulva. 

It  is  not  certain  at  what  time  the  impregnation  of  the  ovum  takes  place 
by  the  fertilizing  spermatozoa,  and  it  is  only  conjecture  that  induces  us  to 
assume  it  must  be  as  the  former  escapes  from  the  oviduct  Thus,  if  we 
are  correct  in  our  deduction  from  negative  evidence*  that  an  intromission 
of  the  male  organs  does  not  take  place,  then  we  must  conclude  that  the  male 
emission  must  escape  into  the  surrounding  medium,  and  that  of  the  many 
thousand  active  organisms,  some  are  attracted  by  the  force  of  the  continued 
currents,  induced  by  the  swimming  feet,  into  the  incubatory  pouch,  where 
they  are  brought  into  contact  with  and  impregnate  the  recently  deposited 
ovum,  Mhich  after  fertilization  continues  in  this  position  to  be  cherished 
until  after  the  larva  quits  the  egg.  The  supposition  that  impregnation  is  an 
external  act  is  suppoited  by  the  observations  of  Von  Siebold  (p.  472  of  the 
work  already  quoted),  that  the  spermatozoa  continue  rolled  into  a  figure  of 
8  until  they  come  into  contact  with  the  water.         ^ 

The  Incubatory  Poucli.  is  the  result  of  the  folding  over  of  several  lamel- 
liform  plates,  generally  fringed  with  hairs.  One  of  these  is  developed  upon 
the  inner  side  of  each  of  the  two  pairs  of  gnathopoda  and  the  two  anterior 
pereipoda  (or  four  anterior  pairs  of  thoracic  feet).  These  plates  overiie  each 
other  in  a  compact  form,  and  securely  protect  the  eggs  or  the  immature 
young  from  external  accidents  (PI.  XVIII.  fig,  11). 

This  lamelliform  appendage,  which  is  called  the  palpe  by  M.  Milne-Ed- 
wards, is,  according  to  Von  Siebold  (p.  476),  developed  at  the  "  6poque  du 
rut,''  and  afterwards  again  disappears.  This  we  have  not  been  able  to  verify, 
since  we  have  frequently  taken  the  female  at  all  periods  of  the  year  with  these 
appendages  fully  developed,  but  do  not  recollect  ever  having  seen  them  in  a 
half-formed  state.  We  have  never  observed  them  present  on  the  young  animal, 
so  that  probably  they  may  be  produced  as  the  animal  arrives  towards  the 
era  of  female  development.  But  we  are  inclined  to  doubt,  when  once  devei- 
loped>  that  they  ever  again  disappear  except  as  the  result  of  accident 
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On  tke  DevehpmetU  of  the  Young. — The  length  of  time  between  the  epoch 
of  the  depoeitof  the  ovum  to  that  of  the  emancipation  of  the  young  animal  from 
the  care  of  the  parent,  has  not,  as  far  as  we  are  aware^  been  ascertained,  but 
froiD  parallel  circumstances  in  Aselluif  among  the  Itopoda  it  appears  to  last 
from  about  a  month  to  six  weeks. 

At  first  the  egg  is  perfectly  round  in  form ;  it  shortly  increases  in  length, 
assuming  a  larger  proportion  at  one  extremity  than  the  other ;  it  is  now  that 
the  young  animal  is  seen  under  development,  and  indistinct  segments  are 
observable.  The  wall  of  the  ovum  is  formed  of  an  elastic  membrane 
which  corresponds  to  the  movement  of  the  internal  embryo. 

It  is  probable,  that  about  the  middle  of  the  period  of  incubation,  the  young 
animal  quits  the  egg,  for  we  have  constantly  taken  them  from  the  pouch, 
bearing  an  embryonic  character  without  being  closed  ioPtheir  egg-case.  The 
larva  at  this  period  is  very  immature  and  covered  in  a  general  tunic,  which, 
apparently  without  having  any  absolute  vital  connexion  with  the  animal 
more  than  the  original  egg-case  had  to  the  embryo,  adapts  itself  in  form  to 
the  whole  creature,  and  fulfils  the  duty  of  a  protective  tissue.  This  probably 
is  shed  more  than  once,  as  we  perceive  that  as  the  animal  increases  in  size 
and  completeness  of  form,  so  the  tunic  corresponds  in  its  general  adapta- 
tion ;  and  at  last  the  larva  frees  itself  from  this  case  and  strengthens  in  its 
own  development,  but  appears  not  to  quit  the  care  of  the  parent  immediately. 
We  have  often  observed  that  the  young  escape  from  the  mother  if  she  be  taken 
or  alarmed ;  from  the  active  state  of  their  existence  at  this  time,  they  appear 
as  if  they  had  long  since  been  capable  of  so  acting  if  they  had  preferred  or 
circumstances  required  it  Repeatedly  observing  this  fact,  we  have  been 
IndQced  to  believe  that  they  had  the  power,  and  used  it,  of  quitting  the  parent 
occasionally,  and  either  returned  to  the  pouch  again,  or  else  being  free,  con- 
tinued more  or  less  perfectly  under  her  protection.  This  trace  of  parental 
affection  receives  support  from  the  observation  of  Mr.  Henry  Goodsir*,  who 
**  on  one  occasion,  while  examining  a  female  Caprella  under  the  microscope, 
found  that  her  body  was  thickly  covered  with  young  ones ;  they  were  firmly 
attached  to  her  by  means  of  their  posterior  feet,  and  were  resting  in  an  erect 
posture,  waving  about  their  long  antennae  with  great  activity.*'  But  although 
the  resemblance  to  the  parent  is  very  considerable,  yet  it  is  by  no  means  com- 
plete, and  it  is  probable  that  several  moults  are  undergone  before  the  perfect 
development  of  the  animal  is  matured.  The  value  of  the  relative  difference 
is  important,  since  the  observation  of  the  same  animal  at  different  stages  of 
its  existence  might  otherwise  lead  to  the  mbinterpretation  of  the  value  of 
q>ecies. 

When  the  young  of  Gammarus  gracilis  first  appears  as  an  animal,  de- 
pendent upon  its  own  resources,  there  is  no  very  decided  contrast  between  the 
articulations  of  the  peduncle  of  the  antenna  and  those  which  pertain  to  the 
filament.  The  latter  itself  is  shorter,  consisting  of  five  articulations  only, 
than  in  the  mother,  where  there  are  twenty-nine ;  and  we  counted  thirty-five  in 
a  male  of  the  same  species ;  again,  in  the  inferior  antenna  there  are  but  three 
joints  to  the  filament,  whilst  in  the  adult  male  and  female  sixteen  are 
developed.  This  relative  difference  is  likewise  constant  in  the  small  fila« 
mentary  appendage  of  the  upper  antenna,  which  in  the  larva  has  but  two 
segments  of  an  unequal  length  ;  in  the  adult  there  are  six  or  more. 

Again,  in  the  structure  of  the  eye  we  see  the  same  gradual  increase 

still  goes  on  after  the  young  has  become  free.    The  facets,  or  rather 

lenses,  which  are  seen  beneath  the  integument  of  the  animal  (for  we  consider 

that  the  eye  has  no  especial  dermal  covering  peculiar  to  itself  in  Amphipoda)y 

«  Edinb.  PhiL  iwm.  1842. 
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are  in  the  young  from  ten  to  twelve  in  number,  whereas  in  the  adult  from 
sixty  to  eighty  can  be  counted,  and  the  cornea  assumes  a  deeper  tint ;  being 
crimson  in  the  larva,  it  becomes  purple  or  almost  black  in  the  adult 

The  young  are  generally  of  a  more  or  less  deep  orange  colour ;  in  some 
species  they  are  cornuous  and  transparent,  and  in  the  development  are 
generally  less  marked  than  the  adult 

The  large  hand  in  Orchestia  holds  in  the  larva  a  nearer  contrast  to  that 
of  the  female  than  to  the  larger  claw  of  the  male ;  it  is  therefore  extremely 
probable  that  this  organ  likewise  increases  in  growth ;  a  fact  also  remarked 
by  Rathke  '*',  regarding  the  warty  development  of  the  posterior  leg  of  the 
same  animal  which  still  goes  on  with  increasing  age. 

In  Hyperia  the  l^va  bears  so  little  resemblance  to  the  parent,  that  it 
has  been  pronounced  oy  Edwards,  who  first  observed  the  fact,  and  Mr.  Gosae, 
to  be  a  metamorphosis;  but  since,  even  in  the  higher  types,  the  immense 
variety  of  change  from  the  Zoe  to  the  adult  animal  is  but  the  result  of  subordi- 
nate becoming  more  important  parts,  together  with  development  of  others  not 
yet  present,  and  therefore  hardly  acceptable  under  the  signification  of  meta- 
morphosis, as  understood  in  true  Insecta ;  we  can  scarcely  subscribe  to  the 
great  alteration  of  form  as  a  metamorphosis  in  Hyperia^  which  is  one  of  degree 
only,  and  of  which  we  shall  give  a  figure  in  the  forthcoming  'British  Edrio- 
phthalma.' 

On  the  Nervous  System. — This  part  of  the  subject  has  been  attended  to 
with  more  care  than  perhaps  any  other  part  of  the  animal,  by  MM.  Audouin 
and  Edwards,  in  a  memoir  published  by  them  on  the  nervous  system  of 
Crustacea  generally. 

To  this  paper,  which  has  been  made  the  standard  of  all  authors,  we  shall 
now  refer  the  reader ;  and  in  this  Report  only  draw  attention  to  particular 
detaib  of  more  or  less  importance,  which  we  have  noticed  from  actual  obser* 
vation  in  dissections  made  upon  TalUrus  locusta^  and  which  are  given  in  our 
figures  of  the  nervous  system  of  that  Amphipod  in  PI.  XXII.  accompanying 
this  Report. 

The  scheme  of  the  arrangement  is  peculiarly  annular,  perhaps  typically 
crustacean ;  a  ganglion  corresponds  to  every  segment  of  the  animal,  each 
being  united  to  the  other  by  two  cords,  which  correspond,  but  are  not 
connected  with  each  other.  Prom  each  ganglion  on  the  right  and  left,  a 
double  branch  is  given  ofi*;  the  one  passes  to  the  legs,  the  other  probably  to 
the  branchial  organs.  In  the  male,  the  ganglion  corresponding  with  the 
seventh  segment  of  the  pereion  (thorax),  which  supports  the  male  organs, 
appears  a  little  larger  than  the  others.  Prom  the  cords  intermediate  between 
the  ganglia  onginates  on  the  external  side  of  each  a  corresponding  nervous 
thread,  which  again  divides  into  two,  and  probably  supplies  the  internal  vis* 
cera  of  the  animal.  These  threads  have  not  been  recorded  in  the  memoir 
quoted  as  belonging  to  the  Amphipoda,  but  analogous  ones  are  figured  in  the 
VHbtoire  des  Crustacea,'  pi.  11.  figs.  3,  4,  as  belonging  to  the  Stomapoda, 
But  a  more  important  variation  in  the  nervous  system  of  the  Amph^poda 
exists  in  the  arrangement  of  that  part  which  belongs  to  the  cephalic  region. 
The  first  ganglion  (Plate  XXII.  fig.  2  E)  of  the  pereion  (thorax)  rests  upon 
the  sternal  portion  of  its  own  segment,  from  which  anteriorly  a  sudden  de- 
pression takes  place  to  the  infra-cesophageal  ganglion  (B),  which  lies  beneath 
a  calcareous  arch  (O),  which  earlier  in  this  paper  has  been  described  as  being 
the  dorsal  aspect  of  the  three  segments,  which  fused  together  support  the 
maxillae  and  maxilliped. 

Prom  the  infra-oesophageal  ganglion  several  nerves  originate  to  supply 
*  Fittoen  de  Crim.  PhiL  Tram.  St  Petenhurg. 
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tbe  attendant  appendages  of  the  mouth,  and  two  more  important  ones  are 
direeted  antenorly  to  the  supra-oesophageal  or  cephalic  ganglion,  which  last 
ve  have  not  s&tisfactorily  made  out,  although  we  have  traced  the  nervous 
cord  almost  to  its  connexion  with  it,  that  is,  up  to  the  anterior  or  facial  wall 
(tf  tbe  head. 

The  probability  is,  that  there  is  no  very  great  amount  of  difference  from 
tkal  which  is  figured  by  Edwards  and  Audouin  as  belonging  to  the  Amphu 
poda  proper,  or  as  given  by  R ouzel  de  Vauzeme,  as  observed  in  the  aberrant 
genus  of  Cytxmus. 

Any  observations,  either  on  the  generalization  or  geographical  distribution 
of  the  order,  we  shall  r^erve  until  we  furnish  the  second  part  of  the  Report 
*  On  the  British  Isopoda^  and  here  only  remark  that  our  experience  induces 
OS  to  consider  Wa^.^nphtpoda^  inclusive  of  the  aberrant  group,  as  a  modification 
of  the  great  Crustacean  type,  as  exemplified  in  the  Macrouray  rather  than 
as  poaseasing  a  perfectly  distinct  charactefbtic,  as  asserted  by  Mr.  Dana. 
In  this  conclusion  we  approximate  that  already  arrived  at  by  Edwards  in 
his  *  Observations  on  the  Classification  of  Crustacea'  (Ann.  des  Sci.  Nat. 
voL  xviii.  n.  s.  p.  121).  But  he  includes  in  his  remarks  the  Isopoda  and 
tbe  Pycmoganidesy  with  which  in  this  Report  we  have  nothing  to  do. 

In  the  accompanying  Table  the  species  are  arranged  according  to  order. 
Those  which  are  in  italics  have  never  been  previously  recorded  as  British. 
Those  marked  with  an  asterisk,  are  species  which  we  have  not  examined, 
sod  record  upon  the  authority  of  previous  authors. 

Order  I.  AMPHIPODA. 
Group  A.  NORMALIA. 

Diviaion  AJL  GAITMATITNA. 

Subdivision  A.A.a.  Vagantia. 

Tribe  au».  SALTATORIA. 

Family  OrchestidA. 

Oenus.  Author.  Spedet.  Author. 

Talitms Bosc locusta Latr. 

Orchestia  ....   Leach littorea Leach. 

Deshayesii . .  •  •  Audouin. 

AUorchestet    . .    Dana Danai    mihi. 

imbricatus  ....  mihi. 

GalatUhis  ....    mihi    Lubbockiana  .  •  mihi. 

Tribe  bJf.  NATATORIA. 

Family  Oammarida. 

Subfamily  I.  Stegocephalides. 

Moatagua  * . . .    mihi monoculoides. .  Montagu. 

marinus mihi. 

poUexianus    . .  mihi. 

dubiui    mihi. 
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Sabfamily  2.  Lysianassadis. 
Genus.  Author.  Species.  Aathor. 

Ljsianassa ....    EdwarcU    ....    CosUb Edwards. 

Audouiniana . .  mihi. 

Chausica    ....  Edwards. 

Scopelocheirui .   mihi    brevicUus mihi. 

Anonyx Kroyer Edwardsii ....  Kroycr. 

mintUus Kroyer. 

ampulla Kroyer. 

BolboUi Kroyer. 

derUictUattts   . .  mihi. 

Jmanonyx....    mihi Guerinianui  . .  mihi. 

Subfamily  S.  Tetromatidis. 

Tetrcmatus    .  •    mihi   tmnais   mihi. 

Bellianus  ....    mihi. 

Subfamily  4^  Pontoporeidbs. 

Westwoodea  . .    mihi   ctBctdus mihi. 

carifuUfii   ....  mihi. 

Phoxus  ...>..    Kroyer Kroyerii    , . . .  mihi. 

plumottM. 

Sulcator mihi arenarius    ....  mihi. 

Subfamily  5.  Gammarides. 

Darwinea  ....    mihi compressus, . . .  mihi. 

Iphimedia  ....    Rathke obesa Rathke. 

AcofUhanoeus?     Owen Owenii mihi. 

Dexamine  ....    Leach    spinosa Montagu. 

hispinosa    ....  mihi. 

Gordoniana  . .  mihi. 

fucicola Edwards. 

Calliope Leach  (MS.)  •  •   Leachii mihi. 

I$(Ba Edwards    ....    Montagui  ....  Edwards. 

Lembos mihi Cambriensis  . .  mihi. 

Damnoniensis  •  mihi. 

versiculatus    . .  mihi. 

Websterii  ....  mihi. 

Lonchamerus . ,    mihi gracilis mihi. 

Eury$theus    . .    mihi tridentatus, . . .  mihi. 

Amathia Rathke carinatus   ....  Rathke. 

Gammarus    . .    Fabr. Sabinii Leach. 

carinatus? ....  Johnston. 

locusta Fabr. 

fluviatilis  *. . . .  Edwards. 

pulex Fabr. 

gracilis Rathke. 

campfolops     . .  Leach. 

palmatus    ....  Montagu. 

marinus Leach. 

longiraanus    • .  Montagu. 

brevicaudaius. .  Edwards. 

grossimanus  ..  Montagu. 

elegans mihi. 
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Gemis. 
Gammarus 


Niphargus* 
Therrife$  .. 


Leooothoii . 


Antiior.  Speeiet.  Author. 

Fabr. Othonis?    ....  Edwards. 

nuiculatus  ?    . .  Johnston, 

subterraneus*.  Leach. 

Schi6dte    ....    Stygius* Westwood. 

mihi   Guilliamsonia  mihi.         « 

pelagica mihi. 

Subfamily  6*  Leucothoides. 

Leach    articulosa  ....  Leach. 


Subdivision  B.B.b.  Domicola, 

*        • 

Family  L  Gorophiida. 

ntrtaUmA.  ZODIFICA. 

Subfamily  Podocerides. 

PkanMtei  .. . 

.    mihi   Gammaroides.. 

>  mihi. 

Amphitoe  . . . 

.    Leach    rubricata    .... 

Monti^u. 
mihi  (puQCtata> 

littorina 

Johnston). 

SunamphUoe, 

.    mihi   hamulus 

mihi. 

confarmcUui  . . 

mihi. 

Podocerus . . . 

.    Leach    pulohellus  .... 

Edwards, 

pelagicus    .... 

Edwards. 

punctatus  . . . . 

Edwards. 

variegatuB .... 

Leach. 

falcatus 

Montagu. 

Division  B.  TUBIFICA. 

Subfamily  1.  Cerapidbs. 

Erichthoneos. 

difformis. 

.    Kroyer Kroyeranus  • . 

mihi. 

crasstcomts    . . 

mihi. 

dubius    

mihi. 

Subfamily  2.  Corophiides. 

Cyrtaphium  . 

.    Dana Darwinii    . . 

.    mihi. 

Corophium    . 

.    Latr longicorne 

Latr. 

Chelura . 


Hyperia 

Lsrtrigonus*. 

Phronoma . .  . 

Typhi* 


Family  Ghelurida. 
Philippi terebrans   . 

DiYiium  B3.  HTPEBHTA. 

Family  1.  Hyperida. 
Latr Galba 


oblivia.  , 
Fabreii 


•   Edwards*  . 

Family  2.  FhronomidsB. 

»   Latr. sedentaria  . . 

Family  3.  Typhidss  (?  British). 
,    Risso •   nolens*  •«•• 


Philippi. 


Montagu. 
Edwards. 
Edwards. 


Latr. 
Johnston. 
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Group  B.  ABERRANTIA. 

Family  Caprellicto. 

G«nii8.  Author.  Species.  Author. 

Proto Leach    pedata    ......  Leach. 

^  Goodsirii  ....  mihi. 

JEgina Kroyer longispina ....  Kroyer. 

Caprella Lamarck    ....    linearis Latr. 

laevis*    Goodsir. 

acanthifera. .  . .  Leacb. 

acutifroDS  ....  Desm. 

phasma Latr. 

tuberculata*  . .  Goodsir. 

lobata* Miiller. 

PennanHi  ....  Leach. 

Cyamus, Latr. ceti* LinnsBus. 

ovalis* Uouss. 

gracilis  *    ....  Uouss. 

gracilis  *    ....  Gosse. 


RsrERBNCE  TO  DRAWINGS. 


PLATE  Xn. 
Fig.  1.  Head  of  Talitrus  locutta,  frontal 

aspect 
Fig.  2.  Head  of  ditto,  lateral  aspect. 
Fig.  3.  Head  of  ditto,  posterior. 
Fig.  4.  Head  of  ditto,  interior  labial. 

A.  Inferior  antennal  segment. 

B.  Mandibular  segment. 

C.  Epistome   or  inferior  portion 

ofB. 

D.  Upper  division  of  labium. 
£.  Lower  division  of  labium. 
F.  Upper  antenna. 

O.  Lower  antenna. 

H.  First  articulation  of  lower  an- 
tenna. 

P.  Second  articulation  of  lower 
antenna,  represented  by  mem- 
brane with  calcareous  margin. 

L   Mandible. 

K.  Inferior  portion  of  the  thin 
posterior  segment  of  the  ce- 
phalic region. 

O.  Internal  portion  of  the  last 
segment,  (the  homoWue  of 
the  dorsal  part) :  on  this  the 
stomach  rests. 

L.  First  maxilla. 

M.  Second  maxilla. 

N.  MaxllHped. 
Fig.  5.  The  part  O  seen  from  above. 

PLATE  XIII. 
Fig.  1 .  Superior  antenna  of  Lynanaua, 
a,  b,  e.    Varieties    of    auditory 
cilia. 


Fig.  2.  Inferior  antenna  of  Taliinu  lo- 
custa. 

Fig.  3.  Inferior  antenna  of  Chelura  te- 
rebrans. 

Fig.  4.  Inferior  antenna  of  Suleator  are- 
narius. 

Fig.  5.  Inferior  antenna  of  Carophhtm 
Umgicorne. 

Fig.  6.  Inferior  antenna  of  Podocerui, 

Fig.  6a.  Inferior  antenna,  the  point  of 
Podoeerut. 

Fig.  7.  Inferior  antenna  of  Hyperia 
Galba. 

Fig.  8.  Eyes  of  Teiramaiut, 

PLATE  XIV. 
Fig.  1.  Olfactory  organs  or  base  of  itt« 

ferior  antenna  xiihaaMoniagui. 
Fig.  2.  Olfactory  organs  of  Gammaru$ 

gracUU, 
Fig.  3.  Olfactory  organs  of  Gammanu 

pulex. 
Fig.  4.  olfactory  organs  of  ditto,  enlarged. 
Fig.  5.  Olfactory  organs  ?  of  Gammarut 

elegant. 
Fig.  5a.  Two  of  the  segments  enlarged. 
Fig.  6.  Mandible  of  Talitrus  loeusta. 
Fig.  7.  Mandible  of  Anonyae, 
Fig.  8.  Mandible  of  Gammarus  gracilis, 

a.  Molar  tubercle. 

b.  Incisive  edge. 

c.  Secondary  edge  with  moveable 

joint. 

d.  Hairs  or  ciliated  spines. 

e.  Muscles. 

Fig.  9.  Dexamme  spinosa. 
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Kg.  2. 
Fig.  3. 

Kg.  5. 

Kg.  7. 


Kg.  8. 


PLATE  XV. 

Anterior  labium  of  Oammanu 

locutta. 
Posterior  labiam  of  ditto. 
First  maxilla  of  ditto. 
First  maxilla   of  Sukator  are» 

nariuM, 
Second  maxilla  of  Gammarui  lo^ 

auto. 
MaxiUiped  of  ditto. 
Two  segments  from  haa  Man- 

iagm,  showing  their  mode  of 

attachment. 
Inside  of  the  coxsb  from  Gom- 

mortu,  showing  the  manner  of 

their  connexion  with  the  legs 

and  to  the  segments  of  the  body. 

PLATE  XVI. 

Diagramt  $howing  tht  homohgie$  of 
teparate  parti, 

^- 1.  Imaginary  Amphipoda. 

A.  Cephalic  ring  or  region. 

a.  Anterior  portion,  or  infra 
antennal  segment. 

h.  Posterior  portion,  or  man- 
dibular segment. 

B.  Pereion^or  portion  carrying  the 

pereipoda  or  perambulatory 

legs.    Thorax  of  authors. 
Bl.  Anterior  portion,  bearing  the 

two  gnathopoda. 
B2.  Posterior  portion,  bearing  the 

five  pereipoda. 

C.  Pleon,  or  portion  carrying  the 

swimming  feet  (abdomen  of 

authors). 
Cl.  Anterior  portion. 
£2.  Posterior  portion. 

1.  Superior  antenna. 

c.  Auditory  cilia. 

2.  Inferior  antenna, 

a.  Olfactory  denticle. 

3.  Mandible. 

b.  Mandibular  filament. 

4.  First  maxilla. 

5.  Second  maxilla. 

6.  MaxiUiped. 

7>8.  Two  gnathopoda. 

9,  10.  Anterior  pereipoda. 

1 1,1 2, 13.  Posterior  pereipoda. 

14,15,16.  Anterior  pleopoda. 

1 7, 1 8, 1 9.  Posterior  pleopoda. 

20.  Telson  (extremity). 
%.  2.  Leg  of  Macroura,  after  Edwards, 
^•gi.  3,  4,  5.  Legs  of  Amphipoda,    The 
Knes  drawn  througnjeach  joint 
demonstrate  the  homologies. 


PLATE  XVII. 

Microicopie  Sections  of  the  Skmand 

Hairs. 

Skin  of 

1.  TaUtrus  locusta, 

2.  Dexamine  bispinosa, 

3.  Caltiope  Leachii. 

4.  Qammarus  gracilis, 

5.  Oammarus  locusta, 

6.  Oammarus  Othonist 

7.  Oalanthis  Lubbockiana  (leg). 

8.  Tetromatus  tffpicus. 

9.  Lembos  Damnoniensis. 

10.  Chelura  terebrans. 

11.  Amphitoe  littorina, 

12.  From  thorax  of  7. 

Hairs  of 

A.  Sulcator  arenarius, 

1.  On  legs,  &c. 

2.  On  maxllliped  (3rd  joint). 

3.  On  maxilliped  (5th  joint). 

4.  5.  On  carpus  of  gnathopoda. 

6.  On  propodos  of  gnathopoda. 

8.  On  propodos  of  gnathopoda. 

7.  On  mandible. 

9.  On  propodbs,  Ist  gnathopoda. 

10.  On  antennse,  &c. 

11.  On  superior  antenna. 

12.  On  inferior  antenna. 

B.  Hair  from  Talitrus, 

C.  Hairs  from  Tetromatus. 

D.  Teeth  from  maxilliped  of  species. 

1.  Talitrus  locusta. 

2.  Anonyx  denticulatus, 

3.  Anonyx  Holbolli, 

4.  Tetromatus  typicus. 

5.  Tetromatus  Bellianus, 

PLATE  XVIII. 

Organs  of  Respiration, 
Fig.    1 .  Sulcator  arenarius. 
Fig.    2.  Oammarus  locusta. 
Fig.    3.  Talitrus  locusta. 
Fig.    4.  Neck  of  2,  showing  a  tendency 

to  a  more  leaf-like  structure. 
Fig.    5.  Caprella, 

a.  Anterior. 

b.  Posterior. 
Mgina  longispinosa. 
Internal  structure  of  branchial 
sac,  side  near  the  middle. 

8.  Ditto,  from  bottom  of  sac. 
o    Blood-corpuscles. 

Leg  and  branchia  of  young  De- 
capod. 

Fig.  11.  Diagram  showing  the  arrange- 
ment of  the  plates  which  form 
the  incubatory  pouch  and  tha, 
position  of  the  branchial  sacs. 


Fig. 
Fig. 

Fig. 
Fig. 
Fig. 


6. 

7. 


10. 
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PLATE  XIX. 

Jlimtntary  Canal, 

Fig.  1.  Stomach  of  TalitrtUt  seen  from 
above. 

Fig.  la.  CBsophagus  fVom  Tetromatut. 

Fig.  2.  Stomach  of  Sulcator,  lateral  view. 

Fig.  3.  Stomach  of  Gammarus  in  situ, 
with  the  liver  attached. 

Fig.  4.  Alimentary  tube  of  Sulcator  are- 
narius  below  the  stomach,  with 
the  liver  and  urinary  sacs  at- 
tached. 

Fig.  5.  Appearance  of  the  alimentary 
canal  under  two-thirds  of  inch 
power. 

Fig.  6.  Ditto,  under  one-fifth. 

PLATE  XX. 

Fig.  1.  Posteripr  portion  of  Oammarus, 
showing  the  urinary — 

a.  Organs  in  position. 

b.  Sphincter  muscles  at  tei^ 
mmation  of  urinary  organ. 

c.  Sphincter  muscles  at  termi- 
nation of  alimentary  tube. 

Fig.  2.  Urinary    orgiths    from  Sulcator 

arenarius. 
Fig.  3.  Urinary  organs  from  Qammarus 

grossimanut. 
Fig.  4.  Urinary   organs  from    lanra  of 

AmphitoH  rubrieata. 
Figs.  6  &6.  Ultimate  structure  of  the  organ. 

PLATE  XXL 
Mali. 
Fig.  1.  Testes  from  Sulcator  arenariuSf 
with  their  vas  deferens  and  penis 
attached. 


Fig.  2.  Part  of  7th  legment,  with  coxa 

and  penis  attached. 
Fig.  3,  The  under  arch  of  7th  segment 

of  pereion  (thorax),  with  branr 

chial  vessels  and  penis  attached, 

from  Gammarus. 
Fig.  3a.  Extremity  of  penis. 
Fig.  2a.  Extremity  of  penis  of  Sulcator, 
Fig.  4.  Penis  of  Caprella. 
Fig.  5.  Spermatozoa  of  Gammarus, 
Fig.  6.  Spermatozoa  of  Sulcator, 

Female. 

Fig.  7.  Ovaries  of  Gammarus, 

Fig.  10.  Ovaries  of  Capre//a  (after  Good- 
sir). 

Fig.  8.  Vulvae  of  Caprella, 

Fig.  11.  Plate  from  incubatory  pouch  of 
CaprsUa, 

PLATE  XXIL 

Fig.  1.  Nervous  cord  of  Talitnts  loeusia, 
O,  The  calcareous  arch  under 
which  it  dips  to  the  infra- 
msophageal  ganglion. 

A.  The  cephalic  or  siipra-ceso- 
jphageal  ganglion. 

B.  Tne  infVa-oesophageal  gan« 

glion  hid  by  (O). 
E.  And  following,  one  to  each 
se^ent  of  the  body. 
Fig.  2.  Lateral  view  of  the  internal  ar- 
rangement of  the  head,  show* 
ing  the  line  which  the  nervous 
cord  takes :  letters  the  same. 
Fig.  3.  Diagram  showing  the  circulation 
of  the  blood. 


On  the  present  state  of  our  knowledge  on  the  Supply  qf  Water  to  towns. 
By  John  Frederic  Bateman,  CJE,^  F.G.8. 

Among  the  many  interesting  and  important  subjects  to  which  the  present 
desire  for  sanitary  improvement  has  recently  directed  public  attention,  none 
have  a  higher  claim  upon  that  attention,  nor  are  more  intimately  mixed  up 
with  the  health,  the  comfort  and  the  well-being  of  our  town  populations,  than 
the  questions  of  an  abundant  supply  of  good  and  wholesome  water,  the  com- 
plete and  proper  drainage  of  our  houses  and  our  cities,  and  the  purification 
of  the  streams  and  rivers  into  which  the  sewage  of  our  towns  is  allowed  to 
flow.  Scientific  research,  and  the  experience  of  daily  life,  are  constantly 
bringing  to  view  the  close  connexion  which  these  questions  have  with 
the  mortality,  the  comfort  and  the  moral  habits  of  our  rapidly-increasing 
population. 

The  tendency  to  herd  together  in  large  cities  for  purposes  of  conrenience 
and  employment,  the  rapidity  with  which  many  manufacturing  towns  have 
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jpniBg  into  existence  or  increased  in  size, — outstripping  all  preparation  or 
arrangement  for  the  physical  comfort  and  well-being  of  their  inhabitants,— 
the  deterioration  of  the  dwellings  of  many  of  the  older  towns  and  the  closer 
packing  of  the  labouring  classes  for  want  of  proper  house  accommodation, 
haTe  all  contributed  to  enhance  the  evils  attendant  upon  a  deficient  supply 
of  water  and  imperfect  drainage. 

The  spread  of  manufactures  and  the  valuable  commercial  purposes  to 
which  the  waters  of  the  country  have  been  applied,  have  led  to  the  deteriora- 
tion of  most  of  the  streams  to  which  the  inhabitants  formerly  resorted  for  the 
supply  of  their  domestic  wants,  and  suitable  natural  supplies  of  water  have 
DOW  become  either  wholly  deficient  or  lamentably  inadequate  to  meet  the 
demands  of  health  and  comfort.  Systems  of  artificial  supply  have  to  be 
adopted,  and  in  many  cases  these  are  attended  with  so  much  diificulty  and 
expense,  that  every  effort  to  inculcate  right  principles  of  supply,  and  to 
afford  accurate  information  for  the  government  of  those  engaged  in  carrying 
out  works  of  so  much  value  to  the  community,  is  entitled  to  attention  and 
respect 

I  have  had  the  honour  of  being  requested  to  prepare  a  Report  on  the  pre- 
sent state  of  our  knowledge  on  this  subject,  but  the  question  is  one  which^in 
its  ramifications  embraces  so  many  points,  that  I  shall  not  attempt,  on  the 
present  occasion,  to  do  more  than  draw  attention  to  the  different  modes  of 
supply  which  have  been  successfully  adopted,  and  to  give,  as  far  as  I  am 
able*  such  examples  or  such  information  as  may  serve  to  illustrate  general 
prineiples,  without  attempting  to  enter  minutely  into  mechanical  or  prac- 
tical details* 

The  supply  of  water  to  towns  on  a  large  scale  appears  to  have  attracted 
very  little  attention  in  Great  Britain  till  a  comparatively  recent  period.  The 
ffeneral  hilly  nature  of  the  country,  its  geological  character,  and  the  abun- 
dant and  tolerably  uniform  fall  of  rain,  have  contributed  to  an  almost  uni- 
versal diffusion  of  springs  or  streams,  which,  so  long  as  they  remained  pure, 
supplied  all  the  wants  of  the  inhabitants,  then  thinly  and  widely  spread,  or 
gathered  together  into  towns  of  only  very  moderate  dimensions. 

But  as  population  has  increased  and  manufactures  have  extended,  as 
towns  have  become  larger,  and  streams  originally  pure  have  become  foul, 
the  subject  has  of  necessity  forced  itself  upon  the  notice  of  the  public  and 
excited  the  attention  it  deserves.  Works  are  now  contemplated  and  carried 
into  effect  which  rival  the  greatest  undertakings  of  the  ancients  and  the  Ro- 
mans, and  not  in  this  country  only,  but  in  America  and  on  the  continent  of 
Europe  the  water-works  of  modem  times  are  amongst  the  largest,  the 
boldest  and  the  most  successful  productions  of  the  age.  Cities  and  towns 
are  now  almost  universally  supplied  with  an  unlimited  quantity  of  water, 
conducted  into  the  interior  of  the  houses,  supplying  in  the  most  perfect  and 
convenient  manner  every  domestic  want.  Protection  against  fire  is  secured 
by  arranffements  specially  adapted  for  that  purpose,  by  which  in  many  places 
the  simp^  pressure  of  the  water  is  made  to  perform,  and  with  much  greater 
effect,  the  duty  formerly  supplied  by  the  mechanical  agency  of  the  fire- 
engine.  Streets  are  watered,  and  sewers  are  cleansed  with  little  or  no  addi- 
tional expense,  and  the  general  sanitary  condition  of  our  thickly-peopled 
districts  is  materially  improved. 

The  general  mode  in  which  towns  in  thb  country  were  formerly  supplied 
with  water  by  artificial  means  still  exists  in  some  places,  and  is  common  in 
continental  towns.  It  appears  to  be  the  same  also  which,  to  a  great  extent, 
was  adopted  by  the  ancients,  and  carried  out  on  the  grandest  scale  by  the 
RcHBAns  in  the  height  of  their  prosperity.   It  consists  in  collecting  springs  «l 
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■aitable  heights  and  dbtances,  and  conveying  the  water  by  covered  aqueducts 
or  pipes  to  public  wells  or  fountains  in  convenient  situations,  from  which  the 
inhabitants  fetch  water  as  they  require  it. 

The  supply  to  Rome  on  this  system,  is  said  to  have  amounted  at  one  time 
to  50,000,000  cubic  feet  of  water  per  day,  for  1,000,000  of  inhabitants, 
which  is  upwards  of  300  gallons  a-day  to  each  person.  Some  of  the  water 
was  brought  a  distance  of  nearly  fifty  miles,  the  works  for  its  conveyance 
being  of  the  most  massive  and  expensive  character.  It  was  largely  consumed 
in  public  and  private  baths,  in  fish-ponds  and  ornamental  waters,  as  well  as 
in  supplying  ordinary  domestic  wants.  The  abundance  of  the  supply  encou- 
raged the  universal  habit  of  bathing,  and  contributed  in  many  ways  to  the 
luxurious  indulgence  of  the  inhabitants.  **  If  any  person,"  says  Pliny,  in 
writing  on  the  aqueducts  for  supplying  Rome,  **  shall  very  attentively  con- 
sider the  abundance  of  water  conveyed  to  the  public,  for  baths,  fish-ponds, 
private  houses,  fountains,  gardens,  villas— conducted  over  arches  of  consi- 
derable extent,  through  mountains,  perforated  for  the  purpose,  and  even 
valleys  filled  up,— he  will  be  disposed  to  acknowledge  that  nothing  was  ever 
more  wonderful  in  the  world."  With  the  fall  of  the  Roman  empire,  how- 
ever, the  disposition  or  the  means  for  carrying  out  works  on  this  scale  disap- 
peared, and  since  then  nothing  for  many  centuries  appears  to  have  been 
done,  even  by  the  most  enterprising  cities,  beyond  that  which  was  absolutely 
required  for  pressing  and  immediate  wants. 

The  supply  of  water  to  London,  which  till  lately  has  been  far  in  advance 
of  other  places,  is  strongly  illustrative  of  this.  As  local  supplies  became 
exhausted,  springs  were  from  time  to  time  brought  into  the  city,  as  its  popu- 
lation increased  and  its  wants  required,  and  these  supplied  public  wells  or 
fountains,  from  which  the  inhabitants  fetched  the  water  in  vessels  as  they 
required  it  But  it  was  a  constant  struggle  to  maintain  a  sufficient  supply 
even  for  this  limited  use,  and  no  means  of  artificially  forcing  water  from  low 
levels  or  conducting  it  into  the  interior  of  the  houses  was  thought  of,  nor 
indeed  was  any  large  scheme  attempted,  until  the  year  1581,  when  Peter 
Morice,  a  Dutchman,  proposed  to  raise  water  from  the  river  Thames  by 
means  of  pumps  worked  by  a  water-wheel,  to  be  driven  by  the  force  of  the 
current  of  the  river  and  receding  tide  through  one  of  the  arches  of  the  old 
London  Bridge.  This  ingenious  project  was  carried  into  efiect  in  the  fol- 
lowing year,  1582,  and  was  attended  with  so  much  success  and  advantage  to 
the  city,  that  several  other  arches  of  the  bridge  were  appropriated  to  the 
same  purpose.  From  an  account  of  the  works,  written  by  Mr.  Beighton,  an 
engineer,  and  published  in  the  Philosophical  Transactions  for  1731,  there 
were  at  that  time  three  water-wheels  employed,  which,  if  they  worked  con- 
stantly, would  raise  about  2,500,000  gallons  of  water  in  twenty-four  hours. 
Allowing  for  the  difference  of  the  flow  and  ebb  of  the  tide,  probably  nearly 
two-thirds  of  this  quantity  would  be  raised.  These  works  continued,  with  some 
additions  and  improvements,  till  the  removal  of  the  old  London  Bridge,  about 
the  year  1822,  being  a  period  of  240  years  from  their  first  establishment. 
In  1821  there  were  six  water-wheels  employed,  and  the  average  daily  quan- 
tity of  water  supplied  was  estimated  at  nearly  4,000,000  gallons. 

This  was  probably  the  earliest /mm/n;!^  establbhment  ou  a  large  scale ;  but 
in  the  beginning  of  the  seventeenth  century  a  much  more  important  scheme, 
on  a  different  principle,  that  of  pravitationy  was  proposed,  and  was,  after 
years  of  difficulty,  great  self-denial,  and  the  most  praiseworthy  perseverance, 
successfully  completed  by  Sir  Hugh  Myddelton. 

This  proposal  was,  to  convey  pure  water  from  the  springs  of  Chadwell  and 
Amwell  in  Hertfordshire,  to  the  city  of  London,  a  distance  along  the  line  of 
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tfaeaqvedact  of  about  forty  miles.  For  this  object  the  Corporation  of  London 
obtained  Parliamentary  powers  in  1606,  and,  after  some  delay,  transferred 
their  powers  to  Sir  Hugh,  then  Mr.  Hugh  Myddelton,  in  1609.  In  the  year 
161S  the  original  works  were  completed,  and  the  water  introduced  into  a 
Kservoir  for  the  supply  of  the  city,  at  an  elevation  of  about  84  feet  above 
iiigh  water  in  the  Thames ;  from  which  time  the  New  River  Works,  as  they 
were  then,  and  have  since  been  called,  have  largely  contributed  to  the  benefit 
of  the  city  by  supplying  a  large  portion  of  its  inhabitants  with  an  abundant 
quantity  of  water  for  all  their  domestic  wants.  The  original  cost  of  the 
works  is  estimated  to  have  been  between  £200,000  and  £300,000;  but  the 
qoaotity  of  water  which  was  first  introduced  I  hare  not  been  able  to  ascer- 
tain.  It  sooDy  however,  proved  insufficient,  and  recourse  was  had  to  the  river 
Lea.  Additions  to  the  supply  have  since  been  made  in  various  ways  from 
various  sources,  and  at  different  times,  until  the  supply  afforded  by  the  New 
fiiver  Water  Company  noW  amounts  to  about  18>()00,000  gallons  per  day, 
which  is  delivered  to  about  500,000  persons. 

It  is  not  my  intention  to  follow  the  hbtory  of  the  London  water-works.  I 
have  thus  briefly  drawn  attention  to  the  first  pumping  and  first  gravitation 
ichemes  of  magnitude  in  this  country,  for  the  purpose  of  marking  the  period 
of  the  earliest  important  undertakings,  and  of  exhibiting  the  progressive 
development  of  works  of  this  nature. 

The  invention  of  the  steam-engine,  and  its  application  to  the  water  supply 
of  towns,  towards  the  close  of  the  last  century,  and  the  substitution  of  iron 
pipes  for  wooden  ones,  which  does  not  appear  to  have  taken  place  till  about 
the  year  1810,  led  to  great  extension  in  the  quantity  of  water  supplied,  and 
to  many  improvements  iu  the  mode  of  conducting  it  through  the  streets,  and 
introducing  it  into  the  houses  of  the  consumers. 

London  is  now  supplied  with  water  by  nine  difierent  Water  Companies, 
who  jointly  deliver  about  44,000,000  gallons  of  water  per  day,  and  derive  a 
revenue  of  about  £236,000  a  year.  The  water  is  principally  derived  from 
the  river  Thames  or  the  river  Lea,  or  brought  in  by  the  New  River  Com- 

Kny,  and,  according  to  the  evidence  given  before  the  Committee  on  the 
etropolis  Water  Bill  in  1851,  the  steam-engines  employed  in  raising  or 
forcing  water  amounted  at  that  time  to  a  combined  power  of  3372  horses. 

The  difierent  sources  from  whence  a  town  can  derive  a  supply  of  water, 
beyond  that  which  the  inhabitants  can  collect  in  cisterns  from  rain,  or  pro- 
cure by  wells  on  their  own  premises,  may  be  classed  as  follows : — 

1.  From  springs. 

2.  From  Artesian  wells,  or  from  the  water  to  be  obtained  from  absorbent 

geological  strata. 
S.  From  rivers. 

4.  From  gathering  grounds,  where  the  surplus  water  of  wet  seasons  is 
collected  into  large  storeage  reservoirs.     And 

5.  From  natural  lakes. 

1.  From  springs^-^Where  spring- water  can  be  procured  in  sufficient 
quantity  and  of  a  quality  suitable  for  domestic  requirements,  nothing  can 
exceed,  nor  perhaps  equal,  this  source  of  supply.  Bright  and  sparkling,  free 
from  all  vegetable  contamination,  and  deliciously  cool,  the  very  idea  of 
spring-water  is  refreshing  to  the  senses;  but  it  seldom  happens  that  it  can  be 
procured  conveniently  in  considerable  volume,  nor  is  it  always  the  most  suit- 
able for  domestic  use.  The  water,  from  its  solvent  action  on  the  rocks  with 
which  it  comes  in  contact  in  passing  through  different  geological  strata, 
frequently  undergoes  material  change  between  the  time  of  its  first  resting  on 
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the  tarface  of  the  earth  in  the  form  of  rain,  and  that  of  its  final  issoe  in  the 
form  of  springs.  The  quality  of  spring-water,  and  indeed  of  that  which 
flows  only  over  the  surface,  varies  constantly  according  to  the  geological 
character  of  the  district  on  which  it  falls,  or  through  which  it  passes. 
Thus  most  of  the  primitive  rocks  and  many  of  the  secondary  ones,  being 
composed  of  comparatively  insoluble  ingredients,  impart  little  or  no  change 
to  the  water ;  while  others,  such  as  the  old  and  new  red  sandstones,  limestone^ 
chalk,  the  rocks  of  the  lias  and  oolitic  formations  and  clays  generally,  are 
more  or  less  acted  upon  by  the  water,  imparting  to  it  in  various  degrees  a 
portion  of  their  mineral  or  chemical  constituents.  Hence  spring- water  varies 
considerably  in  its  character ;  and  though,  when  not  impregnated  by  minend 
substances,  it  is  generally  agreeable  and  wholesome  as  a  beverage,  it  is  fre^ 
quently  unfitted  for  culinary  and  domestic  uses,  as  well  as  for  delicate  pur^ 
poses  of  trade,  by  reason  of  its  chemical  ingredients  and  its  excessive  hardness. 

Dr.  Clark  of  Aberdeen  has  invented  a  convenient  mode  of  determining  the 
relative  hardness  of  water  by  the  application  of  a  soap-test.  By  his  rule^ 
**  each  degree  of  hardness  indicates  as  much  hardness  as  would  be  produced 
by  one  grain  of  chalk  per  gallon,  held  in  solution  in  the  form  of  bicar* 

bonate  of  lime  free  from  any  excess  of  carbonic  acid A  quantity 

of  a  soluble  magnesian  salt,  equivalent  to  one  grain  of  chalk,  destroys  a  like 
quantity  of  soap-test,  and  consequently  indicates  one  degree  of  hardness. 
The  same  is  the  case  with  the  salts  of  iron  and  salts  of  alumina ;  salts  of 
alkalies  do  not  produce  hardness."  By  this  test  it  requires  about  4*°  of 
hardness,  according  to  Dr.  Clark's  scale,  to  break  or  curdle  soap.  By  the 
use  of  this  test  it  is  shown  that  distilled  water  being  zero,  or  possessing  no 
hardness  at  all,  rain-water,  as  freshly  caught  in  towns,  is  generally  from  1^ 
to  2°  of  hardness.  The  springs  which  issue  from  such  primitive  rocks  as 
granite  or  gneiss,  from  the  mica-slate  and  day-slate  formations,  from  the 
millstone  grit  and  from  the  greensands,  as  they  are  developed  in  Surrey,  vary, 
with  some  exceptions,  from  about  1^  to  3^  of  hardness ;  all  these  formations 
yielding  water  of  the  greatest  natural  purity.  The  springs  of  the  new  red 
sandstone  vary  generally  from  5°  to  20%  and  the  limestone-  and  chalk-waters 
from  10°  to  20^  of  hardness,  while  those  which  issue  from  the  lias  and  oolite 
run  up  to  3(f  and  upwards. 

I  need  not  mention  mineral  springs  and  spa-water. 

The  chemical  character  of  water  has  only  recently  been  attended  to,  but 
in  the  selection  of  a  water  for  the  supply  of  a  town,  there  is  nothing  more 
important  than  careful  chemical  investigation. 

The  instances  of  supplies  of  water  being  derived  from  springs,  although 
the  mode  commonly  adopted  when  towns  were  small  and  the  demand  Kir 
water  limited,  are  now  becoming  rare ;  but  it  may  be  interesting  to  mention  a 
few  cases,  and  to  give  the  particulars  of  some  of  the  more  important  springs 
%hich  have  been  appropriated  or  proposed  to  be  applied  for  that  purpose. 

The  city  of  Edinburgh  was,  till  a  recent  period,  supplied  by  springs 
collected  in  the  Pentland  Hills,  and  scrupulously  guarded  from  all  admixture 
with  other  water  by  the  very  able  engineer  of  the  Water  Company,  Mr.  Japdine. 
The  supply,  however,  proving  insufficient,  recourse  has  been  had  to  the  sur> 
face-water  collected  in  large  reservoirs,  for  which  object  very  extensive  works 
have  just  been  completed  by  Mr.  Leslie,  the  present  engineer  to  the  Company. 

The  whole  district  of  the  Stafibrdshire  Potteries,  comprising  a  very  large^ 
population,  is  now  supplied  by  a  magnificent  spring  of  very  excellent  water 
issuing  from  the  new  red  sandstone  in  the  valley  of  the  River  Churnet  near 
Leek,  which,  after  being  raised  by  engine-power  to  the  summit  of  a  neighbour* 
ing  height,  is  ccmdncted  several  miles  by  iron  pipes,  supplying  the  di^riet  by 
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graritatioi].  Many  smaller  towns,  particularly  in  the  limestone,  chalk,  and 
oolite  districts,  also  derive  their  supplies  from  springs,  but  the  supplies  thus  af- 
forded are  in  general  comparatively  insignificant  to  those  obtained  in  other  ways. 

The  quantity  of  spring- water  yielded  by  any  given  district  varies  materially, 
not  only  according  to  the  amount  of  rain  which  falls,  but  also  according  to  its 
geological  character.  Sand,  gravel,  chalk,  limestone  and  other  absorbent 
rocks,  yield  springs  in  the  greatest  abundance;  next  to  these,  the  more 
loosely  stratified  rocks,  such  as  the  coal-measures,  the  millstone  grit,  and  the 
old  red  sandstone ;  least'  of  all  the  closely- bedded  slate  rocks  and  the 
primitiye  formations. 

Chalk  and  sand  absorb  nearly  all  the  rain  which  falls  upon  the  surface. 
There  are  few  large  rivers  or  streams  in  these  formations,  for  little  water 
runs  away  in  floods,  that  which  is  absorbed  escaping  again  at  the  points  of 
greatest  depression,  or  along  the  edges  of  some  impervious  stratum  on  which 
the  measures  may  rest.  Thus  chalk  springs  are  generally  found  at  the  foot 
of  the  chalk  hills,  either  at  the  lowest  level  of  the  ground,  or  where  the  lower 
beds  of  this  formation,  above  the  greensand,  are  comparatively  impermeable. 
The  springs  of  the  upper  greensand  issue  along  the  upper  edge  of  the  gault, 
an  impervious  bed  of  clay  on  which  it  rests ;  and  the  springs  of  the  lower 
greensand,  where  they  again  rest  on  the  Wealden  or  Kijnmeridge  cUys. 
The  water  absorbed  by  the  lower  oolite  is  thrown  out  by  the  lias  clay,  and 
the  carboniferous  limestone-water  passes  either  through  clefts  or  fissures  in 
the  rock  to  some  convenient  outlet ;  or  having  penetrated  to  the  bottom  of  the 
limestone  bed,  is  thrown  out  by  the  thick  beds  of  shale  which  lie  beneath* 

The  sands  of  the  new  red  sandstone  formation  also  absorb  most  of  the 
water  ^hich  falls  upon  them,  as  do  also  the  local  beds  of  sand  and  gravel 
found  interspersed  amongst  the  clays  of  the  diluvium. 

From  all  these  sources,  produced  by  absorbent  measures,  large  quantities 
of  spring-water  may  undoubtedly  be  procured,  often  continuing  with  little 
daily  variation,  and  frequently  so  situated  as  to  be  easily  available  for  the 
tupplj  of  towns.  Many  single  springs  yield  several  hundred  thousand 
gallons  a-day;  some  amount  to  upwards  of  1,000,000,  and  there  are  a  few 
which  far  exceed  this  quantity,  forming  at  once  rivers  of  considerable 
volume — such  are  the  source  of  the  Aire  at  Malham  Cove  in  Yorkshire,  the 
Syrelbrd  Spring  and  Seven  Wdb  near  Chdtenham,  the  Hogg's  Mill  River 
near  £well  in  mirrey,  the  spring  at  Holywell  in  Wales,  and  many  others. 

But  the  most  abundant  quantity  of  spring-water  yielded  by  any  extended 
district  is  probably  that  which  is  found  in  the  greensand  formation  in  Surrey. 
Here  this  formation  rises  into  hills  of  considerable  elevation,  Hindhead  and 
Leith  HiHs  being  neariy  1000  feet  above  the  level  of  the  sea,  forming  arid 
wastes  or  sandy  deserto  almost  destitute  of  vegetation,  which  are  eminently 
absorbent  of  water.  The  water  thus  absoHMl  issues  in  springs  of  the 
greatest  pnritv,  forming  collectively,  in  the  dryest  seasons,  a  volume  of 
water  at  Uuildford  from  a  comparatively  limited  tract  of  eountry,  exceeding 
40,000,000  gallons  of  water  a-day,  3S,000,000  of  which  are  the  produce  ^ 
tiie  greensamis,  not  exceeding  on  the  average  2^^  of  hardness.  One  stream, 
the  Potsford  Brook,  which  rises  in  the  Leith  Hills  and  faUs  into  the  Albury 
Brook  a  little  above  Guildford,  is  under  four  miles  in  length,  and  yet  gra^- 
duaHy  and  almost  imperoeptibly  increases  to  a  daily  volume,  as  measured  in 
extreme  drought,  of  nearly  5,000,000  gallons  of  pure  spring-water.  After 
Tanning  one  mile^  it  contains  800,000  eallons  a-day,  in  the  second  it  is 
augmented  to  1,400,000,  and  at  the  end  of  the  third  mile  to  4,400,000. 
The  gross  quantity  of  soft  spring- water  which  might  be  conveniently  collected 
ia  tins  distiiet  at  m  ^evatiea  of  about  120  feet  above  the  Thames  at 
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Londou,  and  conveyed  thence,  for  a  very  moderate  outlay,  exceeds  40,000,000 
gallons  per  day. 

The  sands  of  Delamere  Forest  in  Cheshire  yield  a  large  quantity  of 
beautiful  water,  not  exceeding  5^  of  hardness,  issuing  along  the  margin  of 
the  closer  measures  on  which  they  rest.  From  measurements  made  in  the 
summer  of  1851,  the  gross  produce  was  16,000,000  gallons  a-day,  from  a 
tract  of  country  not  exceeding  thirty-six  square  miles  in  extent. 

The  quantity  of  spring-water  must  of  course  depend  much  upon  the 
amount  of  rain  which  falls  upon  the  surface,  even  when  the  other  conditions 
of  the  case  are  similar;  but  it  is  probable  that  in  the  two  instances  last 
named,  there  is  little  difference  in  the  annual  rain-fall.  The  Rev.  Gilbert 
White,  in  his  *  Natural  History  of  Selborne,'  gives  the  average  rain  at 
Selbome,  close  to  the  Surrey  sand  district,  from  thirteen  years'  observation 
(from  1780  to  1792),  at  36*42  inches  per  annum ;  while  at  Liverpool,  no  great 
distance  from  Delamere  Forest,  the  average  annual  rain  is  about  35  inches. 

Passing  from  these  absorbent  measures,  which  are  so  eminently  productive 
of  springs,  to  those  of  older  date  and  harder  or  closer  texture,  I  am  able  to 
give,  from  extensive  observation,  some  information  upon  the  volume  of  spring- 
water  produced  by  the  sandstone  district  of  the  lower  coal-measures  and  the 
millstone  grit  formation  immediately  beneath.  These  two  groups  of  rocks 
usually  produce  spring-water  of  great  excellence  and  softness,  but  owing 
to  their  general  horizontal  stratification,  the  frequent  and  great  extent  to 
which  they  are  covered  by  drift  clay  and  the  numerous  beds  of  impervious 
shale  with  which  the  sandstones  and  flag-rocks  are  interstratified ;  and  also 
to  the  steep  and  hilly  character  of  the  surface  which  generally  prevails  where 
these  formations  are  present,  the  bulk  of  the  rain  which  falls  runs  off  the 
ground  in  floods,  and  a  comparatively  small  quantity  finds  its  way  through 
cracks  and  fissures  into  the  interior  of  the  earth,  to  be  reproduced  as  springs. 

Hence  it  is  seldom  that  springs  are  found  here  in  sufficient  volume  to 
supply  large  masses  of  population,  and  a  different  system  of  supply  has 
been  resorted  to,  that  of  storing  the  surplus  water  of  wet  seasons  for  use 
in  periods  of  drought,  which  will  form  a  separate  subject  of  observation. 

The  volume  of  spring-water  from  equal  areas  varies  considerably  in  the 
districts  under  consideration. 

This  is  owing  partly  to  elevation,  partly  to  geological  differences,  but 
*  perhaps  principally  to  the  very  variable  quantity  of  rain  which  falls  upon 
the  surface.  Taking  the  Penine  chain  of  hills,  which  forms  the  boundary 
between  the  counties  of  York  and  Lancaster,  and  the  various  projecting 
spurs  of  the  same  range  which  run  into  both  counties,  as  the  most  conspicuous 
development  of  these  geological  formations,  the  rain  is  found  to  vary  100 
per  cent,  in  the  same  year,  although  the  district  named  is  confined  to  very 
narrow  limits.  Thus  the  rain  at  Liverpool,  Lancaster,  and  Manchester,  on 
the  plain  beyond  the  western  confines  of  the  district,  averages  35  inches  per 
annum ;  at  the  foot  of  the  hills,  at  Bolton  and  Rochdale  for  instance,  it 
reaches  nearly  50  inches ;  on  the  hills  above  Bolton,  within  the  gathering 
grounds  of  the  district  supplying  that  town,  Liverpool,  Cborley,  Black- 
bum  and  other  places,  the  rain  amounts  to  nearly  60  inches  per  annum. 
On  Blackstone  Edge,  the  summit  of  the  ridge  between  Rochdale  and  Hali- 
fax, and  in  the  Manchester  Water- Works  district,  about  half-way  between 
Manchester  and  Sheffield,  the  annual  rain  is  upwards  of  50  inches.  At  the 
foot  of  the  hills  to  the  east,  as  at  Sowerby  Bridge  and  Halifax,  it  does  not 
much  exceed  30  inches;  and  further  on  to  the  east,  as  at  Leeds  and  York, 
it  falls  to  bet  ween  20  and  30  inches. 

In  like  mann  er  the  spring-water  varies  in  extreme  drought  from  about  i  of 
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a  cubic  foot  per  second  for  every  1000  acres  of  contributing  area,  as  in  the 
Washboume,  one  of  the  tributaries  of  the  river  VVharfe  in  Yorkshire,  to  }of 
a  cubic  foot  per  second  from  the  same  area,  as  in  the  river  Etherow  at  the 
Manchester  Water- Works.  The  spring-irater  of  the  Rivington  Hills,  from 
whence  the  supply  of  Liverpool  is  to  be  obtained,  is  equal  in  the  same  dry 
season  to  about  half  the  quantity  of  that  yielded  by  the  Manchester  district 
in  proportion  to  their  respective  areas.  The  general  lowest  yield  of  these 
measures  in  the  dryest  weather,  after  a  long  period  of  drought,  is  about  ^ 
or  ^  of  a  cubic  foot  per  1000  acres.  These  are  the  quantities  measured  in 
the  streams,  the  produce  of  considerable  tracts  of  land,  and  are  liable  to  be 
increased  and  discoloured  by  floods.  There  are  seldom  any  large  or  import- 
ant individual  springs.  The  Manywells  Spring,  near  Bradford  in  Yorkshire, 
is  one  of  the  largest  When  at  its  lowest,  except  in  extreme  drought,  it  is 
about  200,000  gallons  a-day,  but  will  average  about  500,000. 

The  abundance  of  spring-water  found  in  the  limestone  which  lies  below 
the  millstone  grit  has  been  alluded  to.  Of  that  which  issues  from  the  old 
red  sandstone  I  have  no  certain  information,  but  it  probably  closely  resembles 
in  quantity  that  yielded  by  the  lower  coal-measures  and  the  millstone  grit. 

Beneath  these,  in  geological  series,  the  rocks  generally  become  so  compact 
and  so  little  fissured  as  to  allow  the  infiltration  of  a  very  small  portion  of  the 
water  which  falls  upon  them,  and  the  springs  are  consequently  insignificant,  not- 
withstanding the  abundant  quantity  of  rain  which  prevails  in  the  mountainous 
districts  peculiar  to  these  formations.  Measurements  in  the  mica-slate  in 
Scotland  in  the  summer  of  1853,  give  results  smaller  than  those  obtained  in 
the  millstone  grit,  notwithstanding  the  greater  elevation  of  the  ground  and 
the  much  larger  annual  rain-fall. 

2.  From  Artesian  Wells. — The  obtaining  of  water  by  means  of  wells 
sunk  into  absorbent  measures,  *<  water-bearing  strata"  as  they  have  been 
called,  overlaid  by  other  measures  of  a  retentive  or  impervious  character,  or 
by  welb  sunk  into  permeable  rocks  like  the  new  red  sandstone,  is  a  system 
which  has  been  widely  adopted,  and  with  considerable  success.  Such  is  the 
mode  by  which  both  Paris  and  London  are  to  a  great  extent  supplied,  as  well 
as  Liverpool,  Birkenhead,  Wolverhampton  and  other  places  in  this  country, 
and  Tours,  Calab,  Venice  and  other  places  on  the  continent. 

W^here  absorbent  measures  are  covered  by  others  of  an  impervious  cha- 
racter, as  the  greensands  and  chalk  are  in  the  London  basin  by  the  plastic 
clay,  and  where  the  absorbent  or  water-bearing  measures  are  supplied  with 
the  water  they  contain  from  elevated  districts  where  they  rise  to  the  surface, 
and  where  they  receive  and  absorb  the  rain,  the  manner  in  which  the  water 
is  obtained  is  the  most  simple  and  convenient.  A  bore-hole  of  suitable  size 
is  sunk  through  the  impervious  overlying  stratum  or  strata  to  the  measures 
beneath,  which  are  charged  with  water  received  from  their  distant  elevated 
outcrops.  As  soon  as  the  water-bearing  measure  is  reached,  the  water  pent 
down  by  the  overlying  impervious  mass  is  released,  and  rises  through  the 
bore-hole  to  the  surface  of  the  ground,  where,  if  the  supply  be  abundant  and 
the  pressure  great,  it  will  overflow  in  a  constant  stream. 

The  name  of  Artesian  Well  is  said  to  have  been  derived  from  wells  of  thb 
description  having  been  first  constructed  in  Artois,  in  the  north  of  France, 
where  the  geological  structure  of  the  country  favoured  their  easy  and  econo- 
mical construction.  In  France,  large  quantities  of  water  are  obtained  in 
this  manner.  At  and  near  Tours  fifteen  wells  yield  about  ^jOOOyOOO  gallons 
per  day;  one  well  alone  supplying  as  much  as  950,000  gallons  in  twenty- 
four  hours.     The  well  at  Crenelle,  in  Paris,  yields  880,000  gallons  of  water 
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daily,  and  has  continued,  without  diminution  in  quantity,  since  it  was  com- 
pleted in  1841.  The  supply  to  the  sand  from  which  it  rises  is  said  to  be 
derived  100  miles  off;  and  yet  such  is  the  pressure,  that  it  rises  in  a  tube  to 
the  height  of  120  feet  above  the  surface  of  the  ground  at  the  well. 

It  is  estimated  that  the  quantity  of  water  derived  by  means  of  Artesian 
wells  by  public  and  private  parties  within  the  city  of  London  or  its  imme- 
diate neighbourhood,  amounts  to  8,000,000  or  10,000,000  gallons  per  day. 
This  is  obtained  almost  entirely  from  the  lower  tertiary  sands  and  the  upper 
beds  of  the  chalk.  Probably  a  much  larger  quantity  could  be  procured 
from  the  greensands  below  the  chalk.  Mr.  Prestwich,  who  has  most  ably 
entered  into  an  examination  of  this  question,  is  of  opinion  that  80,000,000 
or  40,000,000  gallons  of  excellent  water  might  be  obtained  daily  in  this 
manner  for  the  supply  of  London. 

The  quality  of  the  water  will  depend  upon  the  character  of  the  water- 
bearing stratum  from  which  it  is  derived ;  the  chalk  will  generally  yield  hard- 
water,  the  greensands  generally  soft.  The  water  from  the  lower  tertiary  sands 
is  occasionally  chalybeate  and  unsuitable  for  domestic  use.  In  nearly  all  cases, 
the  water,  after  being  first  tapped,  improves  in  quality  as  it  continues  to  flow. 

This  source  of  supply  is  of  course  only  available  under  certain  geological 
conditions,  and  is  always  limited  by  the  amount  of  water  which  the  water- 
bearing stratum  can  absorb  from  rain  or  surface  drainage,  and  by  the  resistance 
opposed  to  its  free  passage  by  the  closeness  of  the  material  through  which  it 
has  to  pass. 

Formerly  the  water  in  the  Artesian  wells  which  are  sunk  to  the  chalk  in 
London,  rose  to  the  surface  and  overflowed ;  but  the  number  of  wells  which 
have  been  constructed  have  in  great  measure  exhausted  the  supply,  and  the 
water  has  now  to  be  raised  by  artificial  means  from  considerable  depths. 

The  question  of  a  supply  of  water  by  this  means  is  one  of  great  interest. 
It  has  been  very  carefully  investigated  by  many  able  and  competent  men— • 
by  Mr.  Prestwich,  the  Rev.  Mr.  Clutterbuck,  Mr.  Dickinson,  Mr.  Stephenson, 
Mr.  Braithwaite,  Mr.  Homersham  and  others,  to  whose  publications  and  to 
the  discussions  which  have  taken  place  in  the  Institution  of  Civil  Engineers, 
useful  reference  may  be  made. 


The  water  derived  from  wells  in  the  new  red  sandstone  forms  a  closely 
analogous  system  of  supply. 

Here  the  supply  genendly  depends  upon  the  porosity  of  the  rock,  the 
quantity  of  rain  which  falls  upon  its  surface,  the  amount  of  infiltration,  and 
the  angle  of  friction  which  is  formed  by  the  resistance  of  the  rock  to  the  free 
passkge  of  the  water.  The  new  red  sandstone  covers  so  large  a  portion 
of  England  that  its  capability  for  affording  water  is  a  question  of  correspond- 
ing  interest.  In  some  districts  it  is  found  to  yield  an  abundant  quantity,  in 
others  very  little.  It  is  generally  hard,  but  well-aerated  and  agreeable  to  the 
taste. 

The  largest  supplies  from  this  source  have  been  obtained  in  Liverpool,  and 
owing  to  the  long  contest  and  repeated  investigations  as  to  the  best  means  of 
affording  an  increased  supply  to  that  town,  very  ample  information  has  been 
obtained  as  to  the  yield  of  the  wells  and  the  quality  of  the  water.  The 
Report  of  Mr.  Robert  Stephenson  on  this  subject  in  March  1850,  is  full  of 
valuable  statistics.  It  appears  that  the  supply  then  afforded  by  the  new  red 
sandstone  from  seven  wells  or  stations,  was  8,900,000  gallons  p^r  day,  being  an 
average  of  about  570,000  gallons  for  each  well ;  but  Mr.  Stephenson  arrived 
at  the  opinion  that  an  isolated  well  in  the  new  red  sandstone  at  Liverpool 
might  be  assumed  as  capable  of  yielding  about  1,000,000  gallons  of  water 


Digitized  byVjOOQlC 


ON  THB  SUPPLY  OP  WATBB  TO  TOWNS*  7l 

per  day.   After  careful  ttadj  of  the  facts  with  which  he  became  acquainted, 
he  came  to  the  following  conclusions : — 

**  That  an  abundance  of  water  is  stored  up  in  the  new  red  sandstone,  and.  may 
be  obtained  bj  sinking  shafts  and  driving  tunnels  about  the  level  of  low  water. 
•  **  That  the  sandstone  is  generally  very  pervious^  admitting  of  deep  wells 
drawing  their  supplies  from  distances  exceeding  one  mile. 

**  That  the  permeability  of  the  sandstone  is  occasionally  interfered  with  by 
huilta  or  fissures  filled  with  argillaceous  matter,  sometimes  rendering  them 
partially  or  wholly  water-tight. 

*^  That  neither  by  sinking,  tunnelling,  or  boring,  can  the  yield  of  any  well 
be  very  materially  and  permanently  increased,  except  so  far  as  the  contri-* 
bating  area  may  be  thereby  enlarged. 

^^That  the  contributing  area  to  any  given  well  is  limited  by  the  amount  of 
firiction  experienced  by  the  movement  of  the  water  through  the  fissures  and 
pores  of  the  sandstone ;  and 

^  That  there  is  little  or  no  probability  of  obtaining  permanently  more  than 
about  1,000,000  or  1,200,000  gallons  a  day,  and  this  only  when  not  inter* 
fered  with  by  other  deep  wells." 

The  hardness  of  the  Liverpool  public  well-water  varied  from  S°  to  28°,  but 
■lany  of  the  private  wells  far  exceeded  this.  They  ranged  from  23°  to  S52°» 
the  highest  being  evidently  afiected  by  saline  infiltration  from  the  sea- water 
of  the  Mersey. 

Aseuming  Mr.  Stephenson's  conclusions  as  to  the  probable  yield  of  wells  in 
the  new  red  sandstone  as  correct,  although  they  are  beyond  what  is  realized 
in  practice,  and  that  each  well  withdraws  the  water  within  a  radius  of  one 
mile,  one  million  gallons  per  day  will  equal  a  depth  of  about  8  inches  of  water 
per  annum  over  the  whole  surface,  which  must  be  absorbed  and  conducted 
to  the  well.  The  rain  at  Liverpool  is  35  or  36  inches  per  annum  on  the 
average.  After  allowing  for  the  loss  occasioned  by  evaporation,  vegetation, 
and  such  absorption  as  does  not  subsequently  reappear  in  springs,  and  which 
has  been  ascertained  to  be  from  12  to  16  inches  and  upwards,  there  would 
remain  to  supply  springs  and  flow  off  in  floods  about  20  inches  per  annum, 
of  which  8  inches  would  appear  to  permeate  the  rock,  and  be  available  for 
the  supply  of  deep  wells. 

Similar  experience  is  derived  from  a  deep  well  sunk  into  the  new  red 
sandstone  by  the  late  Manchester  Water-Works  Company,  at  their  works 
at  Gorton,  about  the  year  1845.  This  well  was  expected  to  have  yielded 
2,000,000  gallons  per  day,  and  it  is  stated  to  have  actually  yielded  at  one 
time  1,500,000.  In  1850  it  was  represented  to  Mr.  Stephenson  as  yielding 
1,200,000,  and  in  1852,  previous  to  its  use  being  discontinued,  the  regular 
yield  from  daily  measurements  was  750,000  gallons  per  day.  Here  the  rain, 
as  at  Liverpool,  is  about  36  inches  per  annum ;  and  assuming  the  same  extent 
of  collecting  area,  the  water  raised,  at  750,000  gallons  per  day,  is  equal  to  a 
percolation  of  little  more  than  6  inches  per  annum.  In  the  Midland  Counties, 
however,  where  the  rain  is  much  less  in  quantity,  and  where  also  there  may 
be  some  lithological  difference  in  the  permeability  of  the  rock,  the  yield  from 
such  wells  as  have  been  sunk  with  a  view  of  obtaining  water  supplies  is  much 
less.  At  Wolverhampton,  where  the  rain  is  probably  under  30  inches,  the 
yield  of  two  wells  sunk  by  the  Water  Company  is  only  equal  to  about 
200,000  gallons  per  day  each.  Some  special  causes  may  have  affected  the 
supply  at  these  wells,  but  no  greater  quantity  could  reasonably  be  expected 
if  the  data  afforded  by  Liverpool  be  made  the  groundwork  for  calculation. 
The  only  rain  observations  in  that  district  are  those  which  have  been  made 
at  Lord  Wrottesley's  Observatory  at  Wrottesley,  but  as  the  rain-gauges  are 
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placed  at  considerable  elevations  above  the  ground,  they  probably  indicate 
much  less  than  the  real  quantity  of  water  reaching  the  surface.  By  these 
observations  the  average  annual  rain  is  about  20  inches,  but  allowing  for 
the  probable  error,  and  assuming  it  at  25  or  26  inches,  from  which  an  annual 
loss  of  15  or  16  inches  must  be  deducted,  there  will  remain  only  about  10 
inches  to  supply  floods  and  percolation,  just  half  the  quantity  which  remains 
at  Liverpool  and  Manchester.  As  at  those  places  it  appears  that  much]more 
water  runs  off  in  floods  than  remains  both  for  floods  and  percolation  at  Wol- 
verhampton, and  as  undoubtedly  a  large  portion  of  the  water  will  also  run  off 
the  ground  in  floods  in  that  district,  a  very  small  quantity  can  remain  to  give 
a  constant  supply  to  deep  wells. 

In  all  cases  the  red  sandstone  water  has  to  be  pumped  out  of  the  rock 
by  artificial  means.  Except  where  the  rock  is  very  porous,  and  where  the 
downward  tendency  of  the  water  is  little  interrupted  by  intervening  beds  of 
shale,  and  where  only  it  is  abundantly  supplied  by  rain  on  the  surface,  no 
large,  convenient,  or  cheap  supplies  of  water  can  be  expected.  The  hard- 
ness of  the  Manchester  water  at  the  Gorton  well  was  about  20%  of  the  water 
at  Wolverhampton  about  18°. 

Some  small  supplies  have  been  obtained  by  bore-holes  in  the  coal-measures, 
particularly  where  they  are  covered  by  the  new  red  sandstone ;  but  they  are 
comparatively  of  small  moment 

3.  From  rivers. — It  has  been  so  easy  and  natural  a  course  to  resort 
to  rivers  for  a  supply  of  water  to  towns,  as  the  springs  or  local  supplies  on 
which  they  originally  depended  have  failed  or  become  exhausted,  that  except 
in  districts  where  the  streams  have  been  greatly  polluted,  recourse  to  con- 
tiguous or  convenient  rivers  has  been  a  common  practice.  Thus  the  Seine 
has  contributed  a  large  portion  of  the  supply  to  Paris.  The  Thames  and  the 
Lea  contribute  the  bulk  of  the  water  consumed  in  London.  The  Clyde 
affords  the  main  supply  to  Glasgow.  The  Ouse  supplies  York  ;  the  Lee, 
Cork ;  the  Trent,  Nottingham ;  the  Dee,  Chester ;  the  Tyne  formerly 
supplied  Newcastle,  and  the  Wharfe  has  just  been  laid  under  contribution 
for  the  wants  of  Leeds. 

In  general,  however,  rivers  are  being  abandoned  where  other  sources  are 
within  reach,  partly  from  the  fouling  of  the  streams  by  the  drainage  of 
towns  and  by  mining  and  manufacturing  operations,  and  partly  on  account  of 
the  frequent  discoloration  of  the  water  by  floods  or  vegetable  decomposition, 
and  the  difficulty  of  purifying  the  water  so  discoloured  even  by  the  expensive 
and  troublesome  system  of  careful  filtration.  But  where  the  rivers  are  pure 
and  free  from  discoloration,  and  local  circumstances  favour  the  adoption  of 
such  a  supply,  it  possesses  many  and  great  advantages.  The  requisite  works 
are  simple  and  capable  of  easy  extension,  and  the  supply  generally  is  most 
abundant.  Such  are  the  cases  of  Inverness,  Aberdeen,  and  Perth,  all  deri- 
ving their  supplies  from  rivers  of  unexceptionable  quality. 

River- water  also  possesses  to  a  great  extent  a  power  of  self-purification,  so 
that  a  moderate  admixture  of  foul  water  in  the  upper  part  of  a  stream  does 
not  necessarily  render  the  water  unfit  for  the  supply  of  a  place  lower  down  in 
its  course.  In  the  case  of  the  river  Wharfe,  for  example,  from  whence  the 
town  of  Leeds  is  to  be  partially  supplied  with  water.  Dr.  Hofmann  was  unable 
to  detect  the  presence  of  any  noxious  ingredient  at  the  point  at  which  it  was 
proposed  to  withdraw  the  water,  although  it  received  the  drainage  of  several 
small  towns  and  villages,  and  the  refuse  of  several  woollen-mills  situated  at  no 
great  distance  higher  up  on  the  river.  The  case,  however,  of  the  deleterious 
character  of  the  water  of  the  Thames  is  notorious,  and  I  need  scarcely  cite 


Digitized  byVjOOQlC 


ON  THE  SUPPLY  OF  WATER  TO  TOWNS,  73 

the  eTidence  of  Dr.  HassalL  The  Severn  at  Gloucester  contains  palpable 
indications  of  the  sewage  of  Cheltenham,  Tewkesbury  and  Worcester,  and 
the  Clyde  at  Glasgow  is  no  longer  fit  for  domestic  use.  Except,  indeed,  in 
mountain  districts  of  such  physical  and  geological  character  that  the  water 
can  neither  be  injured  by  agricultural  or  mining  operations,  nor  by  the  refuse 
of  towns  and  manlifactures,  few  rivers  can  be  depended  upon  for  a  supply  of 
good  and  wholesome  water. 

I  now  pass  on  to  the  consideration  of  the  supplies  derived — 

4.  From  **  gathering  grounds,"  where  the  surplus-tvater  of  wet  seasons  is 
coUeded  into  large  storeage  reservoirs. — From  these  sources  probably  the  roost 
important  supplies  are  now  derived,  and  many  points  of  considerable  interest 
enter  into  the  consideration  of  this  branch  of  the  subject. 

Very  accurate  information  is  required  as  to  the  fall  of  rain,  the  loss  by 
evaporation  and  vegetable  absorption,  the  quantity  of  water  which  issues  in 
springs  or  flows  off  the  surface  of  the  ground,  the  duration  of  droughts  and 
the  largest  quantity  of  water  which  passes  off  the  ground  in  limited  periods, 
together  with  the  requisite  capacity  of  reservoirs  for  storing  such  water 
according  to  the  character  of  the  district  or  the  annual  amount  of  rain. 
Nearly  cdi  the  correct  information  which  we  possess  on  these  points  has 
been  collected  within  the  last  thirty  years,  the  bulk  of  it  within  little  more 
than  half  that  period.  So  little  was  formerly  known  on  these  questions, 
that  so  recently  as  1799  the  late  Dr.  Dalton  wrote  a  paper  which  was  read 
before  the  Manchester  Literary  and  Philosophical  Society,  entitled  '<  Ex- 
periments and  Obrervations  to  determine  whether  the  quantity  of  Rain  and 
Dew  is  equal  to  the  quantity  of  Water  carried  off  by  Rivers  and  raised  by 
Evaporation,  with  an  inquiry  into  the  origin  of  Springs."  In  this  paper  he 
examines  the  question  by  the  aid  of  such  meagre  information  as  then  existed, 
and  arrives  at  the  conclusion,  "  that  the  rain  and  dew  of  this  country  are 
equivalent  to  the  quantity  of  water  carried  off  by  evaporation  and  by  the 
rivers."  He  then  examines  the  various  opinions  which  at  that  time  existed 
upon  the  origin  of  springs,  combating  the  supposition  that  they  were  derived 
from  some  hidden  subterraneous  source,  concluding  that  they  must  be  attri- 
buted solely  to  the  rain,  their  variation  depending  upon  the  seasons,  and 
upon  the  quantity  of  rain  which  falls. 

At  this  time  Dr.  Dalton  determined  that  the  average  precipitation  of  rain 
and  dew  throughout  the  kingdom  was  36  inches,  allowing  31  inches  for  rain 
and  5  inches  for  dew.  The  highest  returns  of  rain  before  him  were  from  Ken* 
dai  and  Keswick,  both  under  60  inches  per  annum.  Observations  since  then, 
some  of  the  most  important  conducted  by  Dr.  Miller  of  Whitehaven,  have 
proved  that  the  rain  in  many  parts  of  the  country  far  exceeds  this  quantity. 
In  the  mountainous  district  of  Westmoreland  and  Cumberland,  Dr.  Miller  has 
ascertained  that  the  rain  amounts  in  one  locality  to  nearly  200  inches 
per  annum. 

On  the  hills  between  Lancashire  and  Yorkshire  it  amounts  occasionally  to 
80  inches  in  a  year,  the  average  being  between  50  and  60 ;  and  from  obser* 
vations  recently  taken  in  the  Highlands  of  Scotland,  it  exceeds,  at  the  head 
of  Loch  Katrine  and  Loch  Lomond,  100  inches  per  annum.  Judging  by 
analogy,  and  from  such  facts  as  have  been  ascertained,  it  is  probable  that 
both  amongst  the  mountains  of  Scotland  and  those  of  Wales,  the  rain  will  be  at 
great  as  Dr.  Miller  has  ascertained  it  to  be  in  the  English  lake  district.  Such 
quantities  form  a  striking  contrast  to  those  registered  on  the  eastern  coast  of 
the  country,  where  the  average  will  not  probably  exceed  20  inches  per  annum. 

The  next  important  point  is  to  ascertain  how  much  of  the  rain  which  falls 
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if  lo«t  to  the  rivers  and  springs  by  evaporation,  or  hj  being  taken  up  hj 
vegetation.  The  physical  and  geological  features  of  the  country  will  produce 
very  varying  results.  The  proportionate  quantity  of  water  which  will  flow 
from  steep  mountain  sides,  consisting  of  impervious  rocks,  will  be  very  dif- 
ferent from  that  which  wiU  pass  away  from  a  gently  undulating  country  well 
clothed  with  vegetation. 

The  first  accurate  observer  on  a  large  scale  in  this  department  appears  to 
have  been  the  late  ingenious  Mr.  Thorn  of  Rothesay,  the  constructor  of  the 
Shaws  Water- Works,  near  Greenock. 

The  following  is  the  result  of  information  which  he  gave  some  years  ago 
to  the  Institution  of  Civil  Engineers  on  the  rain  which  fell  in  18^  and  in 
1828,  the  former  year  being  the  dryest  year  on  record,  and  the  latter,  one  in 
which  there  fell  more  than  the  average  amount  of  rain : — 

inches. 
From  the  1st  April  1826  to  Ist  April  1827,  the  fall  of  rain  in  Bute  was    45*4 

Of  which  there  found  its  way  to  the  reservoirs 23*9 

Lost  to  the  reservoir 21*5 

In  1828  the  rain  at  Greenock  Reservoir  was  60  inches,  of  which  there 
flowed  to  the  reservoir  41  inches,  showing  a  lo^s  by  evaporation,  vegetation, 
absorption,  Arc,  of  19  inches.  Further  observations  by  Mr.Thom  led  him 
to  the  conclusion,  that  the  loss  bore  a  certain  definite  proportion  to  the  rain* 
fall ;  and  the  late  Mr.  Stirrat  of  Paisley,  also  an  accurate  observer,  viewed 
the  question  in  the  same  light ;  their  average  results  giving  the  loss  at  about 
•^ths  or  Aths  of  the  whole  fall,  when  the  annual  amount  was  fVom  54  to  65 
inches.  This  conclusion  was  no  doubt  correctly  arrived  at  from  the  facts 
before  them,  but  it  is  obvious  from  a  little  reflection  that  this  mode  of  calcu- 
lation  is  inapplicable  to  other  districts,  where  a  much  larger  or  a  much 
•mailer  quantity  of  rain  might  fall.  For  instance,  the  requirements  of  vege- 
tation and  the  amount  of  evaporation  are  usually  much  less  where  a  large 
quantity  of  rain  falls,  while  at  the  same  time  the  ground  is  generally  less 
absorbent  and  the  declivities  greater,  and  it  evidently  follows  that  the 
loss  by  evaporation  and  vegetation  must  be  less  under  such  circumstances 
than  in  a  rich  level  country,  where  the  rain  is  not  nearly  so  great  By  as- 
suming a  certain  definite  proportion  of  the  whole  rain,  the  reverse  would 
appear  to  be  the  case.  Take,  by  way  of  illustration,  100  inches  in  a  sterile 
mountainous  country,  the  loss  at  i^ths  would  be  SO  inches ;  and  take  30 
inches  again  as  the  rain  in  a  fertile  level  country,  the  loss  at  ^^ths  would  be 
but  9  inches,  obviouslv  inconsistent  with  the  real  facts  of  the  case.  The  truth 
appears  to  be,  that  the  loss  within  certain  limits  is  a  tolerably  constant  quantity, 
and  that  generally  the  greater  the  rain  the  less  the  deduction  ought  to  be. 

The  observations  of  Mr.  Thom  and  Mr.  Stirrat  alluded  to,  give  the  annual 
loss  at  from  18  to  23  inches  per  annum,  out  of  rain-falls  of  54  inches  and  65 
inches  respectively.  Measurements  and  observations  in  1852  in  the  Gorbals 
Water-Works  district,  closely  adjoining  those  in  which  these  observations 
were  made,  and  in  which  there  is  about  the  same  amount  of  rain,  show  the  loss 
to  have  been  but  12  inches  out  of  60.  The  average  loss  from  several  years* 
observations  at  the  Manchester  Water- Works  is  about  12  inches  per  annum. 
Mr.  Hawksley*s  observations  at  the  Liverpool  New  Water- Works,  in  1847, 
show  a  loss  of  12^  inches. 

Other  observations  scattered  over  the  country  show  the  loss  to  be  ordi- 
narily from  12  to  16  inches,  and  to  a  great  extent  to  be  irrespective  of  the  rain 
which  falls.  In  determining,  therefore,  the  probable  quantity  of  water  which 
maybe  collected  from  any  district,  other  than  one  of  an  absorbent  character,  it 
is  necessary  first  to  ascertain  the  fall  of  rain,  and  then,  having  due  regard  to 
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tbe  state  of  oultiyation,  to  physical  features  and  geological  structure,  to  make 
•uch  a  deduction  for  the  loss  by  evaporation  and  vegetation,  as,  in  the  abs- 
ence of  correct  experiments,  may  under  the  circumstances  appear  to  be  just 
But  in  estimating  this  quantity  as  a  supply  to  towns,  it  is  not«afe  to  calculate 
upon  an  average  of  seasons.  It  is  scarcely  possible  to  provide  storage  which 
viU  equalize  the  extremes  of  wet  seasons  and  dry  ones.  The  average  of  two 
or  three  successive  dry>  years  should  be  taken  as  the  standard. 

The  storage  requisite  for  equalizing  the  supply  afforded  during  this  period 
should  be  provided  with  a  due  regara  to  the  continuance  of  drought  and  the 
qjuantity  of  water  which  will  flow  off  the  ground  in  extreme  wet  seasons. 
No  water  should  be  allowed  to  run  to  waste.  Experience  has  shown  that  in  the 
regions  of  comparatively  moderate  rain  in  this  country,  the  storage  to  effect 
this  object  should  vary  from  20,000  or  80,000  cubic  feet  to  50,000  or  60,000 
cubic  feet  for  each  acre  of  collecting  ground,  the  smaller  quantity  being  about 
sufficient  for  an  available  annual  rain-fall  of  perhaps  18  inches,  and  the  larger 
for  one  of  about  86  or  40  inches.  Or  in  estimating  the  storage  by  time,  it 
should  be  sufficient  to  afford  the  average  daily  supply  of  the  district  for  100 
or  120  days  where  the  available  rain  is  40  inches  per  annum  or  upwards,  and 
where  the  rain  is  frequent  and  heavy ;  and  for  200  or  250  days  where  the 
run  is  less,  and  where  the  annual  available  quantity  will  not  exceed  8  or  13 
inches,  due  allowance  in  every  case  being  made  for  the  produce  of  the 
springs  in  protracted  droughts. 

The  year  1852  was  a  remarkable  year,  not  only  in  its  meteorological  fea- 
tures, but  as  affording  valuable  information  for  the  guidance  of  the  hydraulic 
engineer.  In  that  year  there  occurred  probably  one  of  the  longest  droughts 
of  which  we  have  any  correct  record,  and  the  heaviest  falls  of  rain  within 
short  periods.  The  total  annual  fall  was  but  an  average,  and  reservoirs  for 
a  town's  supply  should  have  been  able  to  collect  nearly  all  the  water  which 
flowed  off  the  ground  during  the  periods  of  excessive  wet,  to  have  afforded 
a  full  daily  supply  throughout  the  whole  duration  of  the  drought.  In  the 
Manchester  A\  ater-Works,  the  rain  was  just  an  average,  the  average  being 
about  50  inches  per  annum.  Rather  more  than  half  the  whole  quantity 
fell  in  the  two  first  and  two  last  months  of  the  year.  The  quantity  of 
water  which  flowed  from  18,900  acres  between  the  1st  of  January  and  the 
9thofFebruary  exceeded  800,000,000 cubic  feet.  The  rain  in  the  same  period, 
taking  the  average  of  what  was  indicated  by  the  gauges,  was  12  inches.  The 
flow  from  the  ground,  accurately  measured  through  reservoirs,  equalled  12^ 
inehesy  the  rain-gauges  evidently  indicating  less  than  the  real  fall.  From  the 
evening  of  the  4th  of  February  to  the  morning  of  the  5th,  the  quantity  of 
water  received  into  the  reservoirs  was  equal  to  a  depth  over  the  whole  sur- 
face of  the  ground  of  2^  inches.  This  excessive  rain  was  followed  by  a 
drought  of  110  days  in  duration,  occasional  wet  days  having  occurred  during 
this  period,  which  would  reduce  the  net  duration  of  the  drought  to  105 
days.  In  the  year  1850,  at  the  Whittle  Dean  Water- Works,  which  supply 
Newcastle-upon-Tyne,  the  reservoirs  went  down  constantly  for  240  days, 
the  whole  available  produce  of  the  distriet  being  but  6\  inches  in  the  year, 
out  of  17f  inches  of  rain-fall.  At  Warrington,  in  the  year  1854,  there  was 
no  appreciable  supply  of  water  for  230  days,  the  reservoirs  and  the  springs 
constantly  decreasing  during  that  period.  The  total  produce  of  the  year  was 
but  8  inches  out  of  27  inches  of  rain-fall. 

These  are  a  few  of  the  points  which  require  to  be  considered  in  connexion 
with  the  system  of  obtaining  water  from  "  gathering  grounds."  The  amount 
of  information  now  existing  in  a  scattered  and  unpublished  form  is  very 
large,  and  if  properly  brought  together,  would  form  a  valuable  contribution 
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to  our  knowledge  on  this  subject.  Most  large  modem  undertakings  have 
been  laid  out  on  this  principle,  and  the  constantly  accumulating  information 
enables  the  engineer  to  revise  his  data,  to  correct  errors,  and  to  make  his 
calculations  with  additional  cei*tainty.  To  enumerate  the  works  on  this 
principle  would  be  to  name  most  of  the  important  water  projects  of  modem 
date  in  this  country  and  in  America.  The  Croton  Aqueduct,  constructed 
between  the  years  1835  and  1842,  for  the  supply  of  New  York  in  America, 
from  a  source  nearly  forty  miles  distant,  at  a  cost  of  £2,500,000,  and  which 
yields  a  daily  supply  of  abDUt  80,000,000  gallons  a  day,  was  one  of  the  first 
large  works  on  this  system.  The  Cochituate  Works,  for  the  supply  of  Bos* 
ton,  United  States,  are  of  more  recent  date.  They  supply  about  7,000,000 
gallons  per  day  to  140,000  persons.  The  distance  is  twenty  miles,  and  the 
cost  has  been  about  £1 ,500,000.  The  Gorbals Water  Works,  as  they  are 
now  completed,  receive  their  supplies  from  a  tract  of  elevated  ground  of 
2750  acres  in  extent,  furnishing  the  city  of  Glasgow  and  its  neighbourhood 
south  of  the  Clyde  with  about  4,000,000  gallons  of  good  water  per  day,  be- 
sides a  stipulated  compensation  to  the  stream  of  1,310,712  gallons.  The 
annual  rain  is  about  45  inches  on  the  average,  and  the  capacity  of  the  re- 
servoirs equal  to  61,000  cubic  feet  for  each  acre  of  collecting  ground. 

The  Liverpool  Water- Works,  now  nearly  completed,  in  the  neighbourhood 
of  the  hills  known  by  the  name  of  Rivington  Pike,  near  Chorley,  will  collect 
the  water  from  about  10,000  acres  of  hilly  ground,  and  are  estimated  to  be 
capable  of  affording  a  supply  of  from  12,000,000  to  15,000,000  gallons  of 
water  per  day,  after  giving  about  half  that  quantity  as  compensation  to  mills. 
The  rain  is  about  57  inches  on  the  average,  and  the  capacity  of  the  reservoirs 
about  49,000  cubic  feet  per  acre  of  collecting  ground. 

The  Manchester  Water- Works,  which  are  now  all  but  completed,  and 
which  have  supplied  Manchester  for  nearly  five  years,  collect  the  water  from 
about  1 9,000  acres  of  mountain  ground,  and  are  calculated  to  afibrd,  when 
finished,  about  25,000,000  gallons  per  day  to  Manchester  and  its  neigh- 
bourhood,  besides  giving  17,000,000  as  compensation  to  the  mills  on  the 
river  upon  which  the  works  are  constructed.  The  average  rain  is  a  little 
above  50  inches ;  the  total  storage  upwards  of  600,000,000  cubic  feet,  or 
about  34,000  cubic  feet  per  acre.  Much  water  runs  to  waste  for  want  of 
sufficient  storage. 

The  supplies  to  Sheffield,  Newcastle-upon-Tyne,  Halifax,  Blackburn,  Bol- 
ton, Bristol,  Edinburgh,  and  most  of  the  large  towns  and  cities  in  the  manufac- 
turing districts,  and  in  the  north  of  England  and  Scotland,  are  supplied  in  the 
same  manner ;  but  it  would  be  tedious  and  needless  to  describe  die  peculiari- 
ties at  each  place. 

There  is,  however,  one  point  in  connexion  with  the  supplies  obtained  in 
this  way  which  should  not  be  passed  over.  W^ater  obtained  from  gathering 
grounds  is  occasionally,  sometimes  frequently,  discoloured  in  times  of  heavy 
rain,  and  is  rendered  unfit  for  immediate  supply  to  the  inhabitants  of  a  town. 
Various  methods  have  been  adopted  for  obviating  this  objection.  In  some 
cases  the  discoloration  from  pe%t  or  other  causes  is  so  great,  that  no 
means  which  can  be  practically  adopted  on  a  large  scale  have  been  suffi- 
cient to  clarify  or  purify  the  water  to  such  an  extent  as  could  be  desired. 

In  many  works  a  system  of  clarification  has  been  adopted  by  means  of  a 
succession  of  reservoirs,  in  which  the  water  is  allowed  time  to  deposit  impup 
rities,  being  gradually  decanted  off  from  one  to  another,  until  it  at  last  becomes 
fitted  fur  consumption.  In  others,  mechanical  filtration  has  been  applied, 
the  water  being  passed  through  layers  of  fine  sand ;  but  no  mechanical  filtra- 
tion will  effectually  remove  the  stain  of  peat 
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In  most  gathering  grounds  the  water  is  at  times  perfectly  pure,  and  a  very 
large  portion  of  that  which  flows  off  the  ground  is  in  the  most  unexcep- 
tionable condition  for  immediate  consumption.  If  this  were  mixed  with 
that  which  had  been  previously  stored  in  a  discoloured  state,  the  whole 
might  be  spoiled,  and  deposition  or  filtration  would  have  to  be  resorted  to. 

Taking  advantage  of  these  circumstances,  a  system  of  separation  has  been 
adopted  in  many  works,  and  in  the  largest  and  most  complete  manner  in 
those  for  the  supply  of  Manchester.  There,  by  simple  self-acting  means,  not 
liable  to  any  derangement,  each  stream  subject  to  discoloration  is  made  to 
separate  itselfi  the  pure  uncoloured  water  either  flowing  direct  to  Manchester 
or  to  reservoirs  set  apart  for  the  storage  of  pure  water.  The  turbid  water 
flows  to  other  reservoirs,  where  it  either  bleaches  and  settles  for  subsequent 
nse,  or  is  employed  in  affording  the  required  quantity  of  compensation  water 
to  die  mills  on  the  stream.  This  system  is  probably  the  simplest,  cheapest, 
and  most  effective  which  has  been  suggested;  and  though  only  recently 
introduced,  is  becoming  very  general,  where  circumstances  are  favourable 
for  its  adoption. 

5.  The  supply  from  natural  lakes, — This  supply  can  scarcely  be  said  to 
differ  from  that  of  gathering  grounds  and  large  storage  reservoirs,  but  there 
are  one  or  two  peculiarities  which  it  may  be  desirable  to  allude  to. 

Its  simplicity,  where  it  can  be  adopted,  is  a  material  recommendation.  It 
saves  the  construction  of  large  artificial  reservoirs,  which  is  sometimes  one  of 
the  most  difficult  works  that  an  engineer  can  undertake.  The  great  depth, 
and  frequently  the  large  surface,  of  water  which  is  exposed,  in  comparison 
with  the  collecting  area,  favour  the  clarification  of  the  water,  and,  as  lakes 
are  generally  found  in  mountainous  dbtricts  and  in  the  harder  geological 
measures,  the  water  is  frequently  of  the  very  purest  quality.  The  towns  of 
Whitehaven  and  Dumfries  are  supplied  with  water  from  natural  lakes ;  the 
first  from  Ennerdale  Lake  in  Cumberland,  and  the  latter  from  Loch  Rutton 
in  Dumfriesshire.  The  town  of  Inveiness  is  tflso  supplied  from  lake  water, 
the  water  being  taken  from  the  river  Ness,  a  few  miles  below  Loch  Ness. 
But  the  largest  work  of  this  kind  when  completed  will  be  the  supply  to  the 
city  of  Glasgow  with  water  from  Loch  Katrine,  a  work  for  which  parlia- 
mentary sanction  has  been  obtained,  and  which  is  now  being  carried  out. 
The  distance  is  about  thirty-four  miles,  and  the  supply  to  the  city  will  be 
50,000,000  gallons  per  day. 

Objections  have  been  taken  to  the  quality  of  these  mountain  lake  waters 
on  account  of  their  excessive  purity  and  their  violent  action  upon  new  lead 
imder  certain  circumstances.  Similar  objections  were  urged  to  the  supply  of 
very  soft  and  excellent  water  to  the  cities  of  New  York,  Philadelphia  and 
Boston  in  the  United  States,  but  experience  has  shown  that  no  practical  evil 
has  resulted,  either  in  that  country  or  in  this,  from  the  passage  of  such  water 
through  leaden  service  pipes  in  any  towrCs  supply  of  water. 

The  supply  of  water  in  the  towns  of  Inverness  and  Whitehaven,  both  of 
which  are  supplied  with  water  of  the  greatest  softness  and  the  utmost  purity, 
almost  equal  in  all  respects  to  distilled  water,  are  striking  instances  of  the 
safety  with  which  such  water  can  be  conveyed  to  the  inhabitants  through 
leaden  pipes  and  cisterns.  Inverness  has  been  supplied  with  Loch  Ness  water 
for  upwards  of  five-and-twenty  years,  through  the  intervention  of  lead  pipes  and 
cisterns,  without  a  single  case  of  illness  ever  having  occurred  which  could  be 
attributed  in  the  slightest  degree  to  the  contamination  of  the  water  by  lead. 

In  Whitehaven  the  water  was  introduced  from  Ennerdale  Lake  in  the 
aummer  of  1850.    This  water  is  of  the  same  degree  of  purity  and  softness  as 
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the  Loch  Ness  water.  The  average  mortality  of  the  town  for  the  four  years 
preceding  the  introduction  of  the  lake  water  was  S4*8  per  1000,  and  for  the 
four  years  subsequently  the  average  deaths  were  only  23*5  per  1000.  Ex« 
oept  the  new  supply  of  water,  there  was  no  apparent  cause  for  this  amelio« 
ration.  These  cases  clearly  demonstrate  the  great  beneGt  which  results  from 
the  supply  of  eminently  pure  water,  even  though  it  should  be  delivered  to 
the  inhabitants  through  leaden  pipes  and  cisterns.  Any  objection,  however, 
on  this  score  does  not  apply  to  the  water,  but  to  the  means  of  its  distributiony 
and  the  evil,  if  any,  can  be  obviated  in  various  ways. 

There  are  still  many  points  of  much  interest  connected  with  the  supply  of 
water,  and  the  sources  from  which  it  should  be  obtained,  apart  iit>m  all 
engineering  and  mechanical  details,  which  have  not  as  yet  been  touched 
upon ;  but  their  investigation  would  occupy  considerable  time,  and  they  must 
be  reserved  for  future  consideration. 


Fifteenth  Report  of  a  Committee^  consisting  of  Professor  Daubbnt, 
Professor  Henslow^  and  Professor  Lindley,  appointed  to  conn 
ttnue  their  Ejeperiments  on  the  Growth  and  Vitality  of  Seeds. 

These  experiments  have  been  continued  under  circumstances  similar  to 
those  of  preceding  years,  and  the  results  are  registered  in  the  annexed 
Table. 


1842. 

No. 
■own. 

No.  of  Seed*  of  Mch 

Spedet  which  vege- 

tatedat 

TfaMofTogetedagia 
days  at 

RcmariEi. 

Ox- 
fotd. 

Cam- 
brfdgo. 

ChU- 
wick. 

Ox- 
Ibid. 

Cam- 
brMge. 

Chin- 

wkk. 

1.  Aoonitum  NapeUus 

100 

50 

100 

100 

100 

100 

100 

100 

fiO 

50 

100 

150 

25 

50 

100 

100 

50 

50 

100 

100 

26 

100 

100 

50 

50 

50 

100 

25 

50 

25 

15 

1 

28 

25-30 
25-30 

Healthy. 

1 

9.  Adonis  antumiitlis  

3.  Amsranthat  caudttus 

4k  AaagaUis  trveBsit    

f.  Buplearam  rotimdifoliam  ... 
S.  Conimn  m^f^latQin 

9.  Cytitat  Iisbunnun  

10.  Dipsacos  Udniatus 

11.  EUholtzia  cristata   

12.  Erysimum  Peroffiikianam    ... 
18.  Hdianthus  indicns  

14.  Ueradeom  elegant  

m*  HrosevaaHu  nieer 

16.  Iberis  ombeUata ^... 

17.  Iris  sibirica  

18.  Latbyms  heterophyUus  

19.  Leonunis  Cardiaca  

48 

4 
22 

i 

8 

90 
16-24 

21.  MoHkordica  filateriiiM 

22.  Nepeta  Cataria 

23.  Nicandra  physaloides  

24.  IfigeUa  nana 

2S.  On>b«s  fdger    

28.  TetragoDolobus  purpureas  ... 

29.  Trigonella  Foenum-grecum . . . 
90.  TropsBolum  m«n8    

J9U0MiirbitaPep#,vsr.  „ 
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Name  aod  Date  when  gathered. 
1842. 

No. 
•own. 

No.  of  Seed*  of  each 

Species  which  Tege- 

tatedat 

TimeofTcgetatingin 
days  at 

Remariu, 

Ox- 
ford. 

Cam. 
bridge. 

Chis. 
wick. 

Ox. 
ford. 

Cam- 
bridge. 

Chis- 
wick. 

as.  Gilia  ftehiltesfolia    

100 

25 

100 

100 

100 

100 

20 

50 

100 

100 

100 

100 

100 

100 

50 

100 

100 

100 

100 

100 

100 

100 

100 

200 

100 

50 

50 

50 

150 

6 

50 

25 

100 

100 

100 

50 

100 

15 

20 

100 

100 

25 
100 
15 
25 
15 
100 

3 

7 
18 

20 

16-20 
18-^ 

Strong. 
Strong. 

33.  Capncum,  ap 

34.  Calttidriiiia  tpedosa    

\35.  CalUchro*  nUtTffloaaa 

37.  C<»«optis  atrosangtimea 

38.  Cotoneatter  rotundifoUa 

39.  Citttogoi  macnuitha   

40.  Cynoglossam  glochidatiun  ... 

41.  Digitalis  lutea 

13 
17 

11 

53 
66 
55 

20-25 
20-25 
25-^ 

10 

1-21 

6 

42.-£iitocaTi8dda 

43.  Glanciumnibniin..... 

44.  Godetia  Lindleyana 

45.  Gladiolus  psittadnus  

46.  Impctieiis  glanduligera   

47.  Lopiniu  snccnlenttis    

48.  Malope  grandiflora  

49.  Nolana  atriplicifolia 

50.  Oxyura  chrysanthemoides  ... 
$1,  Vap$;wn  Mnffinvm    ............ 

58.  Phacelia  Unacetifolia  

53.  Sphenogyne  spedosa  

54.  Acacia,  sp 

55.  Betolaalba  

56.  Caq^nns  Betula  

57.  Catalpa  cordifolia    

68.  Cercis  canadensis 

59.  Cerinthe  major 

60.  Gchorinm  Endivia,  yar. 

61.  Cobssa  scandcns  

62.  Cnphea  procumbens    *.. 

63.  DoUcbos  liraosns 

64.  Galinsogea  trilobata    

65.  IlexAquifolia  

66.  Juninenis  commiiniB    

67.  Liriodendron  TnUpifernm  ... 
6».  Loasanitida 

69.  Maimolia.  sp. 

70,  Martrnia  nroboscidea 

71.  Medicago  macolata 

79,  MesemSryantbemum    cry-l 

stallinom  / 

73.  Mirabilis  Jalaoa  

74.  Moms  niirra 

75.  Ricinns  communis    

76.  ScoTDiurus  snlcatus 

77.  Tetraironia  exnansa 

78.  Ulcx  europea  

Report  on  Observaiiom  of  Luminotis  Meteors,  1854-66.  £^  thi  Bdr* 
Baben  Powell,  M.A.,  F.R.S,  Sfc,  Savilian  Professor  of  Geometry 
in  the  University  of  Oxford. 

The  present  Report  presents,  I  fear,  but  a  meagre  appearance  In  eomparisoil 
with  some  of  its  predecessors.  But  among  the  meteors  recorded  will  be 
found  some  of  considerable  interest.  I  have  to  express  my  obligations  to 
the  several  finends  who  have  contributed  thair  observationsy  ehkfly  the  eattie 
who  have  favoured  me  on  former  occasions. 


Digitized  byVjOOQlC 


80 


REPOBT-^1855. 


Date. 


Hour. 


Appearance  and 
magnitude. 


Brightness 
and  colour. 


Train  or  sparks. 


Velocity  or 
duration. 


1854. 
Oct.      3 


14 


22 

Dec.  10 

14 

1855. 
April  18 

Aug.   12 


h  m    s 
6  45  p.m. 


9    0  p.m. 


7  45 

(O.IC.T.) 


9  44 
10    5 


8  58 
(a.ii.T.) 


Commenced  as  i 
bright  point ;  in- 
crcAsed  and  burst. 


Like  a  rocket  , 


Middle  of  the 
stream  bright 
white,  each 
edge  deep 
blue.- 

Brilliant 


Burst  in  a  long  stream  ofjAbout  6  or  7  sees. 
light  obliquely  towards 


A  large  fire-ball  about 
i  moon's  diameter. 


Large  meteor 
Large  meteor 


Intensely 
bright,  clear 
and  vivid 
white,  daz- 
zling. 

White  ... 


Long  luminous  train 


Leaving  scintillations  or 
sparks  of  a  whitish  red 
colour  on  all  sides. 


5  or  6  sees. 


Rapid;  described  i 
path  of  about  30* 
and  exploded. 


Whitish 


No  train  or  sparks  . 
Sparks 


Slow,. 
Slow., 


Very  bright  meteor, » 
Venus,  and  as  well 
defined. 


Steady  light.. 


No  train 


10  14  Large  meteor 


3  or  4  sees.,  moye^ 
slowly  and  stea- 
dily ;  disappeared 
instantaneously. 


Reddish  Long  and  brilliant  train  of  Slow,, 

sparks. 


Luminous  Meteors  obsenred  lS54r^Sf 


1854. 
Oct.     7 


Dec     9 

10 
12 
1855. 
Jan.    13 

17 


April  17 
May 


8  45  p.m.  i  size  moon . 


II  20  p.m. 

8  5  p.m. 
1    6  a.m. 

II  44  p.m. 

6  50  p.m. 

6  50  30 
p.m. 

9  32  p.m. 

II  48  p.m. 


2nd  mag.* 

2nd  mag.* 
2nd  mag.* 


Ist  mag.*.., 
1st  mag.*... 
2nd  mag.* 
5th  mag.* 
1st  mag.*... 


TeUowish Long  tail 


Orange-red 


Blue. 
Red  . 


Colourless 

Tellow 

YeUow 

Colourless 
YeUow 


Streak, 
Streak. 


Streak  left 


Long  streak. 
Streak  left  . 

Streak 

No  tail 


Taa 


Rapid  .. 

Rapid  .. 

Rapid  .. 
Rapid  ., 

Usee... 

1  sec.  .. 

O'i  sec.< 
0*1  sec... 
Rapid  .. 
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Difection  or  altitude. 


General  remarks. 


Place. 


Observer. 


Reference. 


I  br  N.,  alt  sbont  25**  onder 
Bootes. 


Light,  rather  hazy. 
Moon  half-fuU. 


fn»  X.B.  to  S.W.   over  the 

zenith. 


I  X.N.W.  towards  W.  below 

■  Lync 


Became   much 
brighter  before 
disappearing. 


tisvc  Anxigs  to  Ursa  Mijor. 

to  «  Persd    towards    the 

Sooth. 


r.ih.5' 


Brilliant  

Very  brilliant 

Venns  visible  . 


Driffidd,  neaj 
Beverley,  York, 
shire. 


Bank  top  Station, 
L.&N.W.IUil. 
way,  Manches- 
ter. 


Langley,     near 
Hitchin,  Herts. 


St.  Ives,  Hants. 
Ibid. 


Rev.  D. 
ard. 


Blanch- 


H.  Fletcher,  Cu- 
rator of  Lit.  and 
Philos.  Society. 
Another  account 
in  the  Manchet- 

t€T      JSSFCfnttUTf 

Oct.  21,  1854 
Mr.  G.  F.  AnseU, 
Cheinist  to  the 
Royal    Pauop. 
tioon,  London. 

J.  King  Watts. 

Id. 


MS.  communicated 
by  Rev.  T.  Ran- 
kin. 


MS.  communicated 
to  Mr.  Greg* 


MS.  communicated 
to  Mr.  Birt.  See 
App.  No.  1. 


MS.  communicated 
to  Prof.  Powell 
Ibid. 


Washington  Che- 
mical Works, 
Fence  houses 
(Durham). 


Mr.  John  Wat- 
son. 


MS.  communicated 
to  Prof.  Powell. 
See  App.  No.  II. 


wo  Polaris  to  S.W. . 


AverybeautifulandSt.  Ives,  Hunts, 
brilliant  object.  I 


J.  King  Watts.    MS.  communicated 
to  Prof.  PowelL 


by  E.  J.  Lowe,  Eeq,,  F.R.A.S. 


It  35*  N.W.  by  W.,  moved 

10°  towards  N. 

^Q  at  sn^e  45''  tovrards  W., 
psniog  through  i  Andromedse. 
Mang  down  through  Rigel ... 
ovn  St  angle  45°  towards  S., 
pttsing  2°  S.  of  Sirius. 
erpeiKtomlar  down,  passing  2° 
W.  of  Polaris,  moved  30*. 
k^wly  from  't/'  to  •  Aquarii,  in- 
creased from  a  mere  point. 
rom^toi^Pegasi 


*nrD,  iDclining  W.,  passed  be- 
tween 3  and  tf  Leonis. 
>Dm  (  Bootis  tovrards  i  Vir 

ginii. 

1855: 


Nottingham 

Observatory, 
Beeston. 

Ibid. 

Ibid. 

Ibid. 

Ibid 

Ibid. 

Ibid 

Ibid. 


P.E.Swann,Esq., 
&Capt.A.S.H 
Lowe. 
E.  J.  Lowe 

Id.    

Id.    

Id 

Id 

Id 

Id.    

Id.    


E.  J.  Lowe's  MS. 

Ibid. 

Ibid. 
Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 
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REPORT — 1855. 


Date. 


1855. 
July 


1311 


14 

28 

Aug.     1 


Hour. 


h  m    t 
14  30 

p.m. 


12    0  a.in. 
12  53  a.m. 

1    0  a.m. 
10    0  p.m. 


10  12p.ro. 


»  2nd  mag.*  in  ^  size,  Bine . 
and  as  bright  as  1^. 
10  15  p.m.  5  or  6  times  the  sizejBlttish  . 
of  Jupiter. 


Appearance  and 
magnitude. 


Twice  size  If.,  and  4 
times  as  bright  as 


»  2nd  mag.* 


Intense  blue.. 


I*  2nd  mag.*,  and  as 
bright  as  1st  mag.*< 


2nd  mag.*  Colourless 

As  large  as  1^,  but  Colourless 
only  as   bright  as 
5th  or  6th  mag.* 


Brightness 
and  colour. 


Train  or  aparks. 


Disappearedsnddenlywhen 
at  its  maiimum  bright- 


Blue.... 
Bluish  . 


Tail 

Short  tail. 


10  25  p.m. 
10  52  p.m. 


—2nd  mag.*  ., 
—  i  size  moon., 


114  a.m. 


B2nd  mag.* 


Streak 

TraU  of  light  left 


Blue.. 


ColourleM,and 
then  blue. 


Resembled  a  reflected  flash  Instantaneoua 
of  lightning. 


Velocity  or 
duration. 


Very    slow,   lastf 
2  sees. 


Very  rapid,  ^th  < 
a  second. 

Almost  instanta- 
neous. 


Instantaneous . 
2  sees 


Long  streak  left  behind ... 


Left  atrainof  lig 
behind    25'' 
lengthy  duratM 
1  sec. 


Leaying  a  streak . 
Streak 


.Colourless 


Streak . 
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Direction  or  altttade. 

OeBeral  remarks. 

Place. 

Obierver. 

Beferenee. 

Fran  f  Serpentis    throngb   ) 
Ophindu,  fading  sway  near 
;  Ophiodd,  baving  a  tingle 
nyin  front. 

Observatory, 
1    Beeston. 

B.  J.  Lowe 

E.  J.  Lowe's  MS. 

^^            *^ 

Thnn^  Polaris  from  the  di- 
rection of  i3  CygnL 

From  1^  below  •  Andromede 
down  towards  S.  at  an  angle 
of  50°,  moved  over  30*'  of 

[Ibid. 

Id.   

Ibid. 
Ibid. 

Ibid. 

Id.   

Fhnn  y  Unse  Minoris  throngb 
Draco  to  near  (  UrB«  Miyoris. 

FroB  fi  Hcrculis  tbrongh  •  Co- 
ronsBcMieaUs.  Very  singular. 
I  eoold   evidently  see    tbe 
body(whicb  wasoval  in  form), 
sod  apparently  not  i  mile  in 
the  air.   The  stars  were  sbi- 
mng  brightly. 

Appcmd  at  •  Aquibe,  and  only 
■Nved  over  (f  15'  of  raace. 

Prom  the  direction  offiFena, 
rtaitiiig  from  a  point  S""  above 
1  Pegnai,  passed  through  i 
Pegaai,  and  fiided    near  /» 
AqoariL 

Ibid. 

Id.    

Ibid. 
Ibid. 

Ibid. 
Ibid. 

Ibid. 

Id.    

O     n^^^ 

Ibid 

Id.   

Ibid. 

Id 

•■ 

Ibid. 

1 
It  instantly  increased  from  a 
point  to  its  maximum  siae 
snd    brigbtness,   and  after 
travelling  for  1  sec.  as  instan- 
taneously disappeared.  It  cast 
a  hgfat  upon  the  ground. 

fnm  fi  Cygni  towards  Cassio- 
peia. 

Rrrt  visible  in  S.S.W.  at  an 
altitude  of  45^  it  moved  down 

j    ing  at  an  altitude  of  25%  con- 
n&rably  brighter  than  the 
moon,  being  as  light  as  day. 
For  more  than  hauf  its  course 
itwssacoloarlesSfWell-deflned 
circnlar  body,  leaving  a  streak 
of  light  behind  in  its  track. 
When  more  than  half-vray, 
the  meteor  altered,  increasing 
to  doable  iU  original  size, 
became  blue  in  colour,  and 
the  edges  ill-defined.    JDis- 
appeared    suddenly,   having 
been  visible  2  sees. 

Horizontally    from    i"*   above 
Vmrs,  moving  from  S.E.  to 

Id 

Ibid. 

Ibid 

Id 

lUd. 

-^ 

Afterwards. 
Ibid. 

Whei 

1  first  seen. 
Ibid. 

Id 
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RSPORT — 1855. 


Date. 


Hour. 


Appeartnce  and 
magnitude. 


Brightness 
and  colour. 


Train  or  sparks. 


Velocity  or 
duration. 


1855. 
Aug.  4 


8 


9 


h  m  8 
1  15  a.m. 

1  17  a.m. 

1  17  30... 

11  1  p.m. 

12  59  a.m. 

11  47  p.m. 

12  57  a.m. 
1  1  a.m. 

10  3  p.m. 

10  0  

10  0  30... 

10  9  .. 


«2nd  mag.* 
s2nd  mag.* 
= 2nd  mag.* 
«  2nd  mag.* 
B2nd  mag.* 
»  2nd  mag.* 


Colourless 
Colourless 
Colourless 
Colourless  ... 
Colourless  ... 
Blue    


Streak. 
Streak. 
Streak  . 
Streak. 
Streak. 
Streak. 


Instantaneous . 


s  l8tmag.*&brighter 

than  Ist  mag.* 
-2nd  mag.*   < 


10  10 


» 1st  mag.*.. 

» 1st  mag.*.. 
» Ist  mag,*.. 

»  2nd  mag.* 


Twice  sise  of  Ist^ 
mag.  star. 


Blue  

Blue  

Blue  

Blue  

Blue  

Colouriess 


Long  streak  of  light  left 

behind. 
Streak 


Very  rapid,  dura. 

tion0-2sec. 
Instantaneous 


Streak. 

Streak. 
Streak. 

Streak. 


Blue 


Long  streak.. 


R^d  

Rapid  

Rapid  

Rapid,  duration  0*2 

sec. 
Rapid,  duration  I 

sec 


10  11 


10  15  .. 
10  16  .. 
10  19  .. 
10  18  30... 


1^,  and  similar  in  every  respect,  and  in  the  same  path  as  tiie  last  meteor. 

Rapid  


Small  meteor  in  Pegasus. 
Another  small  meteor  in  Pegasus. 


—2nd  mag.* 
Small  


Colourless 


10  21 
10  24 
10  26 


—2nd  mag* 
«-3rd  mag.* 
»2nd  mag.* 


Blue 

Colourless 
Blue 


Streak 

Streak  »3rd  mag.* . 

Streak.. 

Streak 

Train   


Between  lO*"  24"  and  lO*"  26"  six  other  small  meteors. 


10  28 


10  27  

10  27  15... 


10  31 
10  32 


=  1st  mag*.. 


Small  

»  2nd  mag.* 

»2nd  mag.* 

a2nd  mag.* 


With  train  of  light. 


Blue 


Blue.. 


Tail,  which  lingered 


Rapid 
Ri^d 


Stationary 
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Diiectioii  or  altitnde. 


Papeidicolariy  down  from  1* 
!  8.  of  Yen. 

Pspeadicalarij  down  from  V 
I   SL  of  IMpUnos. 
^Perpendiciilariy  down  from  fi 
I    Boocis. 
IfroB  0  Cygai  towards  Gatsio< 

I    peJ^ 

iVIofed  towards  Yega  (torn  m\ 

Paaed  down  throngh  fi  Persei, 
I   coning  friMo  the  direction  of 


horn  VW.  oi  y  Ursfe  Minoris 

toiDraconis. 
From  I**  below  /3  Andromedse 

throogh  the  head  of  Perseus 

rdl  down  from  /3  Urs.  Min. ... 

{Iliese  two  fieU  down  from  1 
between  fi  and  y  Urs.  V 
Uai.  indhiing  to  W.       J 
Jfoved  upward  frY>m  V*  aboTe  x 


Trom  1^  above  fi  Cassiopeise, 
through  Vega  It  left 
a  streak  of  light  2if 
'   long,  an  of  which  &ded  away 

except  1"*  hi  length  of  that 
I  portion  about  d""  K.  of  where 
I   the  meteor  Tanished.    This 

portion  was  visible  1  min.  and 
I  grsdnally  became  narrower. 
.Stating  at  /S  Cassiopeise,  and 
I   Boring  towards  •  CygnL 


iPram  / 


^  to  •  Andromede 

Pefl  downwards  from  near  > 

Diaconis. 
Prnn  y  P^as»  nearly  horizon. 

tally  towards  5  Pisdum. 
Prom  ^  Aquarii  throngh  r  Cap 

pricomL 
From  Polaris  horizontally  to  I 

N.  of  ^Cassiopeis. 

fnm  midwav  between  x  ^^**- 
siopeiK  and  n  Persei,  moving 
towards  the  S.  aod  passmg 
between  y  and  «■  Andromedse. 

la  neboln  of  Andromeda    ... 

About  4^  N.  of  the  cluster  in 
the  Sword-handle  of  Perseus. 

Psssed  between  •  Andromedse 
and  fi  Pegasi. 

Prom  V  N.  of  the  Sword-handle 
of  Perseus,  perpendicularly 
down.  Two  oUier  small  onesy 
positions  not  marked. 


General  remarks. 


Ibid... 
Ibid... 
Ibid... 
Ibid... 


PUm^ 


Observatory, 

Beeston. 
Ibid. 


IMd... 
Ibid... 
Ibid... 
Ibid... 


Ibid.., 
Ibid.. 


E.  J.  Lowe  > 

Id.    

Id 

Id. 


Id. 
Id. 

Id. 
Id. 

Id. 
Id. 
Id. 
Id. 


Ibid.. 

Ibid.. 
Ibid.. 
Ibid.. 
Ibid.. 

Ibid.. 

Ibid.. 

Ibid.. 

Ibid.. 

Ibid.. 
Ibid.. 

Ibid., 

Ibid., 


Observer. 


Mr.  Lowe's  MS. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 
Ibid. 

Ibid. 
Ibid. 
Ibid. 
Ibid. 


Id. 

Id. 
Id. 
Id. 
Id. 

Id. 

Id. 

Id. 

Id. 

Id. 
Id. 

Id. 

Id. 


Reference. 


Ibid. 

Ibid. 
Ibid. 
Ibid. 
Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 


Ibid. 
Ibid. 

Ibid. 

Ibid. 
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AKPORT — 1855. 


Date. 


Hour. 


Appeartnce  tnd 
magnitude. 


BriglitneM 
and  colour. 


Train  or  iparkt. 


Velocity  or 
duration. 


1855. 
Aug.  9 


h  m  t 
10  33  .... 


10  35 


10  36 

10  37 
10  40 


10  41 


10  42 


10  42  30. 
10  43  .... 


10  52 


10  56 

11  0 
11  5 

11  7 

11  12 

11  13 
11  16 
11  17 


11  50 
11  56 
11  57 


•4th  mag.* 
■3rd  mag.* 


SmaU 


10  52  15.. 

10  54  

10  55  


3rd  mag.* 
«3rd  mag.* 


s2nd  mag.* 


»3rd  mag.* 

»4th  mag.* 
>  4th  mag.* 

■  2nd  mag.* 


■3rd  mag.* 
■3rd  mag.* 
.4th  mag.* 

-2nd  mag.* 

B2nd  mag.* 
Small  


Colourless   ... 


Streak. 
Streak. 

Streak. 

Streak. 
Streak. 

Streak  . 


Rapid 


Colourless    ... 


Streak. 
Streak  , 


Rapid 


Bluish  . 


Haying  a  streak  which  ]in< 
gered  10  sees,  alter  the 
meteor  had  disappeared. 

Streak 


Blue 


Streak. 
Streak. 


Rapid 
Rapid 


LeaTing  a  long  bine  streak 
behind. 


Bluish  . 


Leafing  a  long  streak. . 


Two  meteors  of  the 
3rd  mag.  were  idl- 
ing together. 
3rd  mag.*   < 


LeaTing  streaks 
With  streak 


1012    1  40... 


«2nd  mag.* 
» 1st  mag.* 
SB  3rd  mag.* 

a  5th  mag.* 
»3rd  mag.* 
»2nd  mag.* 

"■  1st  mag.* 


Colourless 


Brilliant 


Streak. 
Streak. 
Streak. 


With  streak. 


Colourless 


With  a  train  of  light 


Long  streak.. 


Duration  1  see. 
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Directkm  or  amtode. 

General  remarks. 

Place 

Obsenrer. 

Reference. 

Popeadie.  down  from  ;^  Caifio- 

Beeaton. 
Ibid 

E.  J.  Uwe 

Id 

Mr.  Lowe's  MS. 

poc 

Ibid. 

of  Peneos,  movine    nearly 
borizoiiciaiy  toward  S.  in- 
dining'  in  in  angle  of  5^ 
From  ^  Coronae  Borealis  to  y 

Ibid * 

Id 

Ibid. 

\   Hemifik 

Froai  Pegaaos  down  towards  E. 

Ibid.  ... 

Id.    

Ibid. 

Rroai  m  Pegasif  nearly  horizon- 

Ibid  

Id 

Ibid. 

tal,  sligbUy  incfined  down- 

wards,  mored  4**  towards  N. 

From  bet'wreen  ■  and  X,  Ump 

Ibid. 

Id.     

Ibid. 

Maj.  towards  W.  nearly  hori. 
zoatal,  paaaing  under  «  Urse 
Mai. 
Sianlar  to  the  last,  and  in  the 

Ibid. 

Id.    

ibid. 

saaoe  patth. 
froB  Pfriaria  horisontaUr 

Ibid. 

Id 

Ibid. 

fcrpeadic-  down  from  2^  N.  of 

Two   other   small 
meteors. 

Ibid 

Id 

Ibid. 

From  the  direction  of  2^  under 

Ibid. 

Id.    

Ibid. 

bdow  Polaris. 
7dl  perpendic  down  from  2^ 

Ibid. 

Id.    

Ibid. 

S.  of  Polaris. 
jPcrpendie.  down  fW>m  midway 

Ibid. 

Id.    

Ibid. 

1   between  «  and  ^Andromedfe. 
'Pferoendic.  down  from  10^  S.  of 

IWd. 

Id 

Ibid. 

Polaris,  and  from  the  same 

altitude  as  Polaris. 
^Starting  from  just  aboire  Atab, 

and  £dluig  down  just  W.  of 

(be  Galaxy.    Another  small 

meteor. 
Hofed  from  21^'Pegaai  to  56"* 

AatinoL 
Frcm  «*  AndromedsB   hoiiaon- 

Ibid. 

Id.    

Ibid. 

Ibid. 

Id 

Ibid. 

Ibid. 

Id 

Ibid. 

jFrom  just  aboTe  •  Persei,  nearly 
1    perpendic  down,  inclining  B. 

Fdl  nearly  perpendic  down, 

radining  to  B.  and  passing 

3(K  E.  of  <f  Aqnarii. 
'From  y  Pegasi  perpendic  down, 

inclining  to  E. 
From  m  Cynii  perpendic  down 

towards  N.  W.  horizon. 
From  direction   of  Cassiopeia 

passing  through    nebula  of 

Andromeda. 
InCetus  

Ibid. 

Id 

Ibid. 

Ibid. 

Id.   

Ibid. 

Ibid. 

Id.    

Id.    

Ibid. 

Ibid 

Ibid. 

Ibid. 

Id 

Ibid. 

Ibid 

Id.   

Ibid. 

TVivn  frrnn  near  i  Anuarii ...... 

Ibid. 

Id.   

Ibid. 

Fbm  l"*    below  i  Cassiopeiie 
down  at  an  angle  SO^towEurds 
N.  horizon.    Moved  orer  10° 
ofspace. 

(Motedhorizoiitany  \^  aboye 

.    Polaris. 

Ibid. 

Id.    

Ibid. 

Ibid. 

Ibid. 
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REPORT — 1865. 


Date. 


Hour. 


Appearance  and 
magnitude. 


Brightness 
and  colour. 


Train  or  sparks. 


Velocity  or 
duration. 


1855. 
Aug.   10 


h    m    s 
12    6  .... 


12    9  

12    9  30. 


12  13 
12  23 
12  31 


s4th  mag.* 
= 2nd  mag.* 
s  2nd  mag.* 

B3rd  mag.* 
»3rd  mag.* 
»2nd  mag.* 


Blue. 


Train  . 
Train  , 
Streak, 

Train 


Rapid 


Colourless 


No  streak 


NotTisibleO*3sec. 


12  39  

12  39  30.. 
12  43  


12  47 


12  49 
12  53 


12  56 
12  59 


Small   

Small    

=  2nd  mag.* 

slst  mag.*.., 


Colourless 
Red 


Leaving  a  streak  behind., 
Streak , 


Rapid 


Small 
Small 


Colourless 


Streak. 


Small 

» 2nd  mag.. 


1    3  a.m. 


9  47  p.m. 

9  58  

10  30  

10  44  

11  0  

11     0  15.. 


»l8t  mag.* 

SmaU  

Large  

Large  

Several  small  meteors 
=  1st  mag:* 


11    0  20.. 

11     4  

11    4  30.. 


Small 


11     5 
11    8 


11    3 
11     4 


s3rd  mag.* 


Redt  yet  leav- 
ing a  wMie 
Mtreak, 

Red 


Small 


ColoQiiess 


Upwards,  a  3rd  mag." 
Down,  =3rd  mag.* 


Blue. 


Streak. 


Streak. 


With  a  streak  . 
With  a  streak . 


Streaky  which  lingered 


Streak. 
Streak. 


Very   rapid.    Du- 
ration 0*5  sec 


Streak. 
Streak. 


Rapid 
Rapid 
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Direction  or  altitiide. 


General  remarks. 


Place. 


Observer. 


Reference. 


fran  2**  bdow  and  Vli.ot  fi 

Poiei.  Moved  3(K  of  space. 
DovB  from  V  N.  and  10^  be- 
I  lowCapeUa. 
Pnxn  &*"  bdow  and  KT  N.  of 

fi  Penei  down  towards  N.  at 

angle  of  60^. 
FroQ  V  bdow  and  15"*  N.  of  fi 

Persei  down  towards  N. 
Down  in  N.  from  10°  abore 

boffison* 
|Proa  bead  of  Dragon  down  to- 

wards  W.    Moved  over  4(f 
!   ofspace. 

Bctow /i  Persei 

Iq  Una  Major , 

Proa  l(r  E.  and  2''  bigber  tban 
PolarBS,endingat2°E.ofPolaris. 
?roB  direction  of  Polaris,  start- 

iag  10°  below  Polaris  and 

moved  down  towards  E.  at 

SDg^of  60°. 

Low  in  N 

Fran  direction  of  1°  above  fi 

Persei,  horizontal,  passiog  to 

Polaris. 
'.Down  from  Perseus    to 

Pleiadea. 
jNesrly  horizontal,  inclininff 
down,  moving  towards  S.,  ana 
passing  5^  bdovr  fi  Arietis. 
;  Starting  midway  between  m  Per 
i  lei  and  m  Arietis,  and  ending 
1  C^N.  of  •  Arietis. 
From  fi  Cygni  down  towards  W. 

Of«head 

DowninN.W 

iDown  m  N.W 


Circular 


'Fell  fh>m  y  Urs.  Min.  to  near  y 

Bootis. 
Down  through  Corona  BoreaUs. 

Up  from  ;^  Cassiopeis   

Horiiontally,  passing  immedi- 
;  atdy  above  Polaris. 
Upwards  from  Sword.bandleof| 
\  PersMia. 
Tive  small  meteors  within  one 
I  minute,  four  in  Pegasus  and 
'  onefrom^Andromede,  which 
t  moved  towards  Cassiopeia, 
J  £sding  when  2°  S.  of  /3  Cas- 
\  siopdae.  This  was  curious;  it 
;    bad  a  rolling  motion,  left  no 

streak,  but  was  itsetf  a  col- 
I    lection   of  rounded   bodies 

each  equal  to  a  4th  mag.*, 
'    and  about  16  in  number. 

la  Cassiopeia 

In  Cassiopeia 


Observatory, 

Beeston. 
Ibid. 

Ibid 

Ibid. 

Ibid 

Ibid 

Ibid. 

Ibid 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid..... 

Ibid. 

Ibid 

Ibid. 

Ibid. 

Ibid 

Ibid. 

Ibid 

Ibid 

Ibid 

Ibid. 

Ibid 


E.  J.  Lowe 

Id 

Id.    

Id 

Id.    , 

Id , 

Id 

Id 

Id.    

Id.    

Id.    

Id.   

Id.   

Id 

Id.   

Id 

Id 

Id.    

Id 

Id 

Id.    

Id 

Id 

Id 

Id.   

Id.   


Mr.  Lowe's  MS. 

Ibid. 

Ibid. 

Ibid. 
Ibid. 
Ibid. 


Ibid. 
Ibid. 
Ibid. 

Ibid. 


Ibid. 
Ibid. 


lUd. 
Ibid. 

Ibid. 

Ibid. 
Ibid. 
Ibid. 
Ibid. 
Ibid. 
Ibid. 

Ibid. 
Ibid. 
Ibid. 

Ibid. 

Ibid. 


Ibid... 
.llbid... 


Id. 
Id. 


Ibid. 
Ibid. 
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REPORT— 1855. 


Date. 


Hour. 


Appearance  and 
magnitude. 


Brightness 
and  colour. 


Train  or  sparks. 


Velocity  or 
duration. 


1855 
Aug.  10 


h    m    s 
11    5  .... 


11  6 
11  6 
11  10 


Down, » 3rd  mag.*.. 
Up,«3rdmag.* 


11  14  

11  14  30.. 


Horizontal, »  3rd 
mag.* 
»2namag.*  

»3rdmag.*   

=3rd  mag.*    


Streak. 
Streak. 
Streak  . 
Streak. 


12 


11  20  

12  48  a.m. 


1    5 


10  20  p.m. 


10  24  30... 


10  25 
10  28 


13 


9  45  p.m. 

11  48  p.m. 

11  48  10.., 
11  55  30... 

11  55  31... 

12  9  a.m. 


12  57 
12  58 


1     0  a.m. 
1    3  


Became  overcast. 

=  1st  mag.*  in  bright- 
ness, and  twice  size 
of  1st  mag.* 


Colourless 


Long  streak.. 


Another  shone 
through  cloud 
mag.* 

»  1st  mag.*  but 
brighter. 


^st 


-3rd  mag.* 

=3rd  mag.* 
»  3rd  mag.* 


Yellowish 
Blue 


Red. 


=9 1st  mag.*... 

1st  mag.*... 

=3rd  mag.* 
«3rd  mag.* 

»3rd  mag  * 

—3rd  mag.* 

=3rd  mag.* 
=2nd  mag.* 

—  2Ddmag.* 
=2nd  mag.* 


Colouriess 


Colourless 


Red. 
Red. 


Long  streak., 


Lastedlsec 


Streak. 

Train   . 
Streak. 


Long  streak.. 
Streak 


Streak. 
Streak. 


Streak. 
Tail .... 


Red 

Colourless   .. 


Streak. 
Streak. 

Streak. 


Colourless    ... 


Streak,  which  lingered 
2  sees,  after  the  meteor 
had  disappeared. 


Rapid 


Rapid 


Duration  1  sec 


Rapid 
Rapid 


Rapid 
Rapid 
Rapid 
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Diiectioii  or  altitude. 


Genenl  remarks. 


Place. 


Observer. 


Reference. 


^htm   SworcUbaadle   of   Per- 

leas. 
Aon  y  Cygni 


Obsenratory, 

Beeston. 
Ibid 


OovD  fiom  m  Pegasi.    Three 
.   otlMr  small  meteors  having 

tails. 
Jiaom  from  direetioii  of  Per- 
I   seiB  towards  Polaris. 
^F^OB  Casaiopeia  towards  Po- 
i   laris. 

Skene    through    thin    clouds, 


Ibid.. 
Ibid.. 

Ibid.. 
Ibid.. 


Ibid... 


opoung.  Moved  tolerably 
lipid  from  about  y  Andro- 

I  Biedse  towards  Polaris,  friding 

I  in  thick  dood  about  10*^  S.B. 

,   of  Polaria  and  at  nearly  same 

!  deration. 

M  dotn  below  Cassiopeia. 
Between  this  and  1^  15"  se- 
fersl  others  iropofsctly  seen, 

i   after  1*  15"  overcast. 

Pdl  perpendic.  down  along  N. 

I   tide  of  Galaxy  from  S  Ser- 


Ibid.. 


Ibid.. 


lAotMs  zenidi,  from  fi  Cassio- 
I   peise  towards  Cygnus. 

17  pwaids  from  Cas^opeia 

Jnm  emeiljf  Polaris*  perpen- 
^  down  12^  towards  N.  ho- 


Ibid.. 


Ibid.. 
Ibid... 


SliOBe  through  thin  clouds  from 
about  /I  Cygni  towards  S.W. 

|I)own   from  Sword-handle  of 

J    Peiaeus  towards  S. 

jUP^asus  

Horizontally  from  half-way  be- 

I   tween  Sword-handle  of  Per- 

I   seoa  and  Cassiopeia,  moved 

'   towards  Perseus. 

Horizontally  in  an  opposite  di- 
rection to  the  last,  starting 
at  ^  Andromedse. 

Starting  30'  below  /3  Andro- 
medae,  and  passed  2^  below 
m  Andromeda. 

From  10^  W.  of  Polaris,  perpen- 

I     die  down. 

Trom  10^  above  m  Draconis,  and 
passing  through  this  star  and 

I   &ding  5°  below  it. 

.From  \  between  Capella  and 
Ursa  Major,  horizontally. 

Moved  from  30"  S.  and  2°  below 
m  Cassiopeiae  horizontally 
towards  S. 


Two  other  meteors. 


Ibid.. 

Ibid... 

Ibid.., 
Ibid... 

Ibid... 
Ibid... 


Ibid... 
Ibid.. 


Ibid... 
Ibid... 


B.  J.  Lowe 

Id 

Id.    

Id 

Id 

Id.    ., 

Id 


Mr.  Lowe's  MS. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 
Ibid. 

Ibid. 


Id. 

Id. 

Id. 

Id. 
Id. 

Id. 

Id. 

Id. 
Id. 

Id. 

Id. 

Id. 
Id. 

Id. 
Id. 


Ibid. 


Ibid. 


bid. 

Ibid. 
Ibid. 


Ibid. 

Ibid. 

Ibid. 
Ibid. 

Ibid. 

Ibid. 

Ibid. 
Ibid. 

Ibid. 
Ibid. 
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Date. 


1855. 
Aug.   13 


15 

16 

17 
22 
Sept.    3 


12  43  a.m. 


Hour. 


h   m   s 
1    3  .... 


1    8 
1    9 


1    9  30.. 
1  10  


12  44  

12  45  30... 
12  10  a.m. 
10  45  p.m. 


12  45  a.m. 
10  45  p.m. 


Appearance  and 
magnitude. 


= 4th  mag.* 

»3rd  mag.* 

» 3rd  mag.* 

»2nd  mag.* 
»3rd  mag.* 

=:3rd  mag.* 


Blue Streak. 

Streak. 
Colourlees    ...  Streak  . 


Colourless 
Colourless 


Colourless   ...  Streak  . 


10  14 
8  30 
8  32 

8  50 


—3rd  mag.* 

—3rd  mag.* 

3rd  mag.* 


Two    small   meteors 

with  streaks. 
—  Ut  mag.* 


—3rd  mag.* 
or  1st  mag.*.. 


Brightness 
and  colour. 


Train  or  q>ark8. 


.jStreak  . 
.Streak  . 


Red 

Colourless    ... 


^Long  train  

Streak  of  light.. 


Red 

Colouriess 


Streak. 


Having   a    long  train 
light. 


Velocity  or 
duration. 


R^id 

Ri^id 

Rapid 

Rapid 
Rapid 

Rapid 


Rapid  

Duration  0*5  sec.. 
Raiud  


of  Duration  0-2  sec 


Train 


Rapid,  instanta- 
neous. 


Rapid 


APPENDIX. 
No.  I. 


Mr.  Ansell  describes  the  appearance  of  the  fire-ball  as  of  intense  bright- 
ness, its  colour  being  a  clear  and  vivid  white,  and  refers  the  caase  of  its 
dazzling  brilliance  to  its  intense  ignition  in  passing  through  the  earth's  atmo- 
sphere ;  comparing  it  with  the  well-known  experiment  of  fusing  and  even 
volatilizing  iron  by  means  of  the  oxy-hjdrogen  blow-pipe,  he  says  its  light 
and  accompanying  scintillations  were  of  precisely  the  same  character  as 
those  produced  in  the  experiment  alluded  to,  and  he  has  very  little  doubt 
that  they  were  actually  the  same.  The  metallic  iron  which  we  know  enters 
largely  into  the  composition  of  aerolites  having  become  heated  and  subse- 
quently fused,  produced  so  intense  an  ignition  that  explosion  necessarily 
followed.  The  appearance  witnessed  was  exceedingly  beautiful.  The 
drawing  at  the  head  of  this  article  represents  the  meteor  at  the  moment 
of  explosion. 
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Directioii  or  altitude. 

General  remarks. 

Place.         1      Observer. 

Reference. 

HonzoDtaUy   through   Cassio- 

peii  towards  S. 
rroo  CMsiopda  through  the 

Dragon's  taiL 
fnm  B  Aiietis  mored  lO*'  in 

Observatoryy 

Beeston. 
Ibid 

£.  J.  Lowe,  Esq. 

Mr.  Lowe's  MS. 

Ibid. 

Ibid. 

Ibid. 
Ibid. 

Ibid. 
Ibid. 

Ibid. 

Id.    

the  direction  of  the  Pleiades. 
Prom  Cissiopeia  towards  Vega. 
FroB  direction  of   Cassiopeia 

piiriiig5°N.ofVega. 
Phm  sbout  H.  1  Camelopardi 
1  down  towards  N.  at  angle  of 

«^ 
A  omilar  one  S.  of  ir  Draconis. 

Ibid. 

M 

Ibid ild.    

Ibid. Id.    

Ibid Id 

A  nmnar  one  near  X  Draconis* 

Ibid 

Id 

TH 

Ibid. 

Smtll  meteor  in  zenith  

Very  few  to-night. 

Ibid 

Ibid. 

Moved  from  direction  of  •  Per- 

Ibid Id.    

Ibid. 

id,  pissing  l*"  under  m  Arietis 

asd  1*"  under  r  Arietis. 
^oved  from  immediately  under 

^Andromedae  and  passed  V 
1  iboreyAndromedse. 
Down  towards  W.  at  angle  of 
,  45',  passed  lO'W.  of  C  Ursa) 

Mqoris. 
^"Cisriffpeia  ■«. 

Ibid M 

Ibid. 

Ibid. 

Ibid. 
Ibid. 
Ibid. 

Ibid. 

Ibid. 

Id 

Ibid. 

Id.    

MoTed  rapidly   from   Polaris 

{  perpendic.  down. 

Moved  down  the  W.  edge  of 

the  Galaxy  from  S"*  below  the 

iltitQdeofAtair. 

centre  of  the  Great  Bear. 

Ibid 

Id 

Ibid 

Id 

Ibid. 

IH .' 

No.  II« — Diagram  of  the  meteor  observed  by  Mr.  J.  Watson. 

No.  IIL — In  the  Philoeo-  «      ,, 

phical   Magazine,   Nov.  and  *t»pell* 

Dec  1854,  there  is  a  valuable 
paper  by  R.  P.  Greg,  Esq., 
containing  the  details  of  a 
communication  **  On  Meteor- 
ites or  Aerolites,"  which  that  — .  ^^  !li*^«" 
gentleman  gave  in  abrief  form  wMdar 
at  the  Liverpool  Meeting  of                             a        -J 
the  British  Association,  1854.                         .,^A|feaj»d 
It  b  much  to  be  regretted  that                             "^-^^.^^^ 
the  valuable  catalogue  which                                     ^^**"^^tak  TV  «-»! 
it  includes  was  not  communi-  ij^.|,^yjv^                                   ^  Ilisajpeaped. 
cated  so  as  to  form  a  part  of  ^     ~j^ 
the  Heport. 

A  subsequent  paper  by  the 
same  author,  Phil.  Mag.  July 
1855,  contains  a  curious  and  CVenns)  ©♦ 


interesting  account  of  some 
other  meteorites. 


W  Moon 
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With  a  view  to  theory^  no  student  should  fail  to  read  two  valuable  and 
elaborate  papers  in  the  Transactions  of  the  American  Philosophical  Society 
of  Philadelphia,  vol.  viii.  part  1.  IS^l,  new  series,  viz.  Art  VIII. — "  On 
the  Perturbations  of  Meteors  approaching  the  Earth,"  by  B.  Pierce,  M.A., 
and  Art.  IX. — "  Researches  concerning  the  periodical  Meteors  of  August 
and  November,**  by  Hans  C.  Walker,  A.P.S.,  containing  investigations  of  the 
nature  of  the  orbits  of  such  bodies  about  the  sun,  occasionally  encountering 
the  earth. 

No.  IV.— Extracts  cf  letters  from  R.  P.  Greg,  Esq^  to  Prtfessor  Powell, 
dated  Sept.  4M  and  Sept,  9th,  1854. 

^  1844,  Oct  8th,  near  Coblentz,  a  German  gentleman  (a  friend  of  Mr. 
Greg's),  accompanied  by  another  person,  late  in  the  evening,  after  dark, 
walking  in  a  dry  ploughed  field,  saw  a  luminous  body  descend  straight 
down  close  to  them  (not  20  yards  off),  and  heard  it  distinctly  strike  the 
ground  with  a  noise ;  they  marked  the  spot,  and  returning  early  the  next 
morning  as  nearly  as  possible  where  it  seemed  to  fall,  they  found  a  gela- 
tinous mass  of  a  greyish  colour  so  viscid  as  '  to  tremble  all  over '  when 
poked  with  a  stick.  It  had  no  appearance  of  being  organic  They,  how- 
ever, took  no  further  care  to  preserve  it" 

'*  In  connexion  with  the  passage  of  luminous  bodies  across  the  field  of  a 
telescope  observed  by  the  Rev.  W.  Read  (Report  1852,  p.  235),  Mr.  Greg 
mentions  that  a  friend  of  his  (whose  name  he  does  not  give)  observed  an 
apparently  similar  phsenomenon,  May  22nd,  1854.  With  a  5-inch  object 
glass  equatorial  telescope  with  clockwork,  looking  for  Mercury  about  11 
o'clock,  then  little  more  than  an  hour  from  the  sun,  he  saw  a  luminous 
body  about  the  size  and  appearance  of  Mercury  cross  the  field  close  to 
Mercury,  with  a  perfectly  round  and  distinct  disk ;  about  a  minute  after 
another  followed  in  the  same  path  with  about  the  same  velocity  (crossing 
the  field  in  about  2^  seconds  by  counting  the  beats  of  the  dock),  with  an 
elongated  form  like  a  comet ;  in  a  few  minutes  another  followed,  smaller  and 
round,  with  the  same  direction  and  velocity.  They  went  N.E.  and  S.W., 
and  appeared  going  to  the  sun.  It  would  have  taken  Mercury  50  seconds 
to  cross  the  field ;  the  telescope  being  disconnected  with  the  clockwork.  He 
has  never  before  or  since  seen  a  similar  phsenomenoo*" 

No.  \.— Account  of  the  Meteor  of  Swt,  SO,  1850»  hy  Prof,  Bond, 
Cambridge,  U.S. 

It  rarely  happens  that  an  aerolite  remains  visible  to  us  during  a  sufllcient 
period  of  time  to  enable  an  observer  to  trace  its  path  and  determine  its  ve- 
locity with  anything  approaching  to  the  degree  of  accuracy  with  which  we 
can,  from  their  slower  apparent  motion,  obtain  the  same  data  for  the  orbits 
of  planets  or  comets.  It  is  not  surprising,  therefore,  that  so  little  is  certainly 
known  regarding  the  origin  of  meteors. 

Laplace  considered  it  possible  that  they  might  be  fragments  of  the  moon, 
ejected  from  some  of  the  numerous  craters  of  our  satellite  by  volcanic 
power;  others  have  supposed  that  innumerable  smaller  masses  of  dense 
matter,  not  in  immediate  connexion  with  the  larger  planetary  bodies,  might 
be  dispersed  throughout  infinite  space,  and  occasionally  brought  within  the 
preponderating  influence  of  the  earth.  Some  persons  have  believed  that 
meteors  were  the  smaller,  as  the  asteroids  may  be  the  larger  portions  of  a 

Slanet  which  formerly  occupied  a  position  between  the  orbits  of  Jupiter  and 
fars.    Whatever  hypothesis  may  be  adopted  in  regard  to  their  origin,  we 
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must  assign  to  meteors  the  properties  of  dense  matter,  subject  to  the  laws  of 
grayitation;  as  thb  fact  has  been  sufficiently  established  in  numerous 
instances  where  portions  of  them  have  been  seen  to  strike  the  earth,  which 
upon  examination  have  proved  to  be  solid  bodies ;  the  analysis  showing 
them  to  be,  IB  general,  composed  of  native  iron,  sulphuret  of  nickel,  quartz 
and  magoesia. 

The  object  of  this  communication,  however,  is  not  to  advance  any  new 
theory,  but  to  put  on  record  the  circumstances  which  attended  the  exhi- 
bition of  the  remarkable  meteor  of  the  30th  of  September,  as  witnessed  at 
Cambridge. 

My  atteDtion  was  called  to  this  phenomenon  by  Miss  Jenny  Lind,  who 
happening  at  the  time  of  its  first  appearance  to  be  looking  at  the  planet 
Saturn  through  the  great  equatorial  telescope,  nearly  in  the  direction  of 
the  meteor*8  path,  was  startled  by 

a  sudden  flash  of  light,  no  doubt  ^S- 1* 

much  concentrated  by  the  power 
of  the  glass ;  probably  not  more 
dMO  a  second  of  time  intervened 
befose  the  meteor  exploded,  lea- 
ving t  bright  train  of  light  some 
ffUmgf  extending  from  near  the 
hetd  of  Medusa  towards  a  point 
ff^  below  the  sUr  Alpha  Arietis, 
iWs  being  the  direction  of  motion, 
nn4  projeetiog  a  portion  of  its 
nMMs  forward  about  2^,  as  repre- 
aenCed  in  fig*  1« 

TUs  look  plai^  at  S^  54"  m.s.  t. 
of  tJin  O^Mervatory,  and  in  or 
very  near  the  small  constellation 
**  Musca  Borealis  **  in  right  ascen- 
sion 2^  30°*  and  north  declination 
27^.  There  were  numerous  radia- 
tions, but  nothing  sparkling  in  its 
appearance.  At  S^  67"  this  had 
subsided  into  a  serpentine  figure 
about  half  a  degree  broad  in  the 
widest  part  and  10°  long,  as  seen  | 
in  fig.  2. 

At  9  o'clock  the  preceding  por- 
tion had  extended  upward,  curved  | 
in  the  form  represented  in  fig.  3 ; 
or  as  expressed  by  a  person  who 
noticed  the  same  appearance  at 
Framingham,  it  appeared  ''  to 
draw  up  its  head  like  a  serpent" 

Three  minutes  later  it  had  as- 
sumed the  figure  given  in  fig.  4. 

During  these  changes  the  me- 
teor had  continued  a  bright,  con- 
spicuous object,  some  10^  in 
length,  lying  nearly  horizontal.  It 

was  examined  with  three  different  telescopes — the  comet  seeker,  a  4-feet 
refractor,  and  the  great  equatorial.    The  appearance  was  that  of  a  con- 


Kg.3. 
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gregation  of  minute,  bright  clouds,  of  the  formation  usually  denominated 
Cirrocumuli. 

At  9**  7"  we  had  the  regular  Rg.  5. 

cometary  figure  of  fig.  5. 

This,  the  most  durable  form, 
forcibly  reminded  one  of  the 
drawings  made  by  Sir  John  Her- 
schel  of  Halley's  comet,  as  seen 
by  him  at  the  Cape  of  Good  Hope 
on  the  28th  of  January  1836. 

The  meteor  commenced  a  slow, 
regular  motion,  passing  about  a 

degree  below  the  star  Alpha  Arietis,  towards  a  point  somewhat  above  the 
planet  Saturn,  at  the  same  time  rotating  apparently  on  a  point  answering 
to  the  nucleus  of  the  explosion,  and  expanding  in  every  direction. 

At  9**  28"  its  position  in  regard  pj    ^^ 

to  Saturn  was  as  represented  in 
fig.  6,  the  external  outline  touch- 
ing the  planet  The  meteor  was 
now  extended  in  breadth  to  12% 
its  longest  diameter  reaching  up- 
wards nearly  to  the  zenith.  Its 
rotary  motion  had  therefore  been 
equal  to  an  angle  of  about  90°  in 
20  minutes  of  time.  Although  it 
had  now  become  a  faint  nebulous 
light,  yet  it  continued  to  exhibit 
a  well-defined  boundary  until  past 
10  o'clock,  having  been  under  ob- 
servation more  than  an  hour :  I  have  never  met  with  any  account  of  a 
single  meteor  having  been  visible  for  so  long  a  time. 

From  the  observations  communicated  by  the  Hon.  William  Mitchell  of 
Nantucket,  combined  with  our  own,  we  have  ascertained  that  the  vertical 
height  of  this  meteor  above  the  surface  of  the  earth  was  about  50  miles,  and 
its  distance  from  Cambridge  100  miles  in  a  north-eastern  direction. 

We  have  accounts  of  its  having  been  seen  from  near  Albany  on  the 
Hudson  river,  Brooklyn,  Long  Island,  Providence,  Rhode  Island,  Nantucket, 
Manchester,  Cape  Ann,  Portland,  Maine,  Boscawen,  and  Peterborough  in 
New  Hampshire,  Quebec  on  the  St.  Lawrence,  and  the  interior  stations, 
Springfield,  Quincy,  Pepperell,  Framingham  and  Lancaster  in  Massachusetts, 
and  Norwich  in  Connecticut. 

We  have  no  intelligence  in  regard  to  this  meteor  from  Nova  Scotia,  where 
it  must  have  been  seen  if  the  sky  was  clear.  It  is  much  to  be  regretted  that 
among  the  thousands  who  witnessed  this  splendid  phsenomenon,  only  so 
small  a  number  regarded  it  with  sufficient  interest  to  note  the  direction 
of  motion,  position  among  the  stars,  and  time  of  its  first  appearance  and 
duration.  W.  C.  Bond. 

Cambridge  Observatory,  Oct.  14th,  1850. 

No.  VI. — Account  of  a  Meteor  accompanying  a  Thunder'Slarm  and  Earth- 
quake in  India. 
[From  the  Bombay  Timet,  Dec  13.] 
A  correspondent  calls  our  attention  to  the  fact  that  in  all  likelihood  Bom- 
bay was  visited  by  an  earthquake  which  has  been  omitted  in  our  enumera- 
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tion  during  the  furious  thunderburst  that  occurred  on  the  25th  Sept.  1851. 
He  had  ne^er  then  met  with  anything  of  this  sort;  now  that  he  has  really 
felt  the  sensation  created  by  an  earthquake,  and  reflects  on  what  occurred 
three  years  ago,  he  has  no  doubt  that  the  former  visitation  was  the  same  as 
the  latter,  but  that  the  violence  of  the  thunder-storm  and  fury  of  the  rain 
prevented  us  from  perceiving  the  tremor,  though  the  sound  was  heard  every- 
where.    The  following  is  the  account  given  of  it  at  the  time  : — 

**  Some  singular  phaenomena  occurred  during  the  thunder-storm  of  Thursday 
evening,  which  seem  well  worthy  of  record.  -  Exactly  at  a  quarter  past  ten, 
when  the  thunder  was  at  its  loudest,  the  inhabitants  of  the  northern  end  of 
the  Fort  were  alarmed  with  the  sound  as  if  of  a  large  mass  of  something 
rushing  violently  through  the  air — the  noise  resembling  that  of  a  huge 
cannon-shot  passing  close  by — and  immediately  afterwards  a  tremendous 
crash  was  heard,  as  if  the  mass  had  impinged  on  the  ground  or  penetrated 
some  of  the  buildings ;  nothing,  however,  could  yesterday  morning  be  dis- 
covered in  the  neighbourhood.  The  whole  closely  resembled  what  is  men- 
tioned as  having  occurred  in  Rosshire  in  August  1 849,  when  a  huge  mass 
of  ice  was  found  to  have  fallen*  The  rain  was  at  this  time  failing  so 
furiously,  the  night  was  so  dark  in  the  intervals  between  the  flashes  of 
lightning,  and  these  last  so  bright  and  frequent,  that  a  meteor  of  any  size 
might  have  '  swept  unheeded  by ; '  yet  appearances  look  very  much  as  if 
something  of  this  sort  had  fallen,  and  we  should  recommend  observers  to  be 
on  the  outlook  for  the  corpus  delicti^  more  than  likely  at  the  same  time  to 
have  dropped  into  the  sea.  A  tumbler  half-full  of  water,  on  the  sideboard 
of  a  house  near  the  Mint,  fell  in  two  about  seven  in  the  evening,  imme- 
diately after  a  vivid  flash  of  lightning  I  We  have  it  now  before  us ;  it  is 
cut  almost  as  clean  asunder  as  if  cloven  with  a  knife.  The  storm  abated 
somewhat  after  eleven,  having  apparently  gone  round  to  the  west  and  south- 
west ;  half  an  hour  after  midnight  it  again  got  round  to  the  east,  and  several 
load  peals  of  thunder  were  heard;  the  lightning  throughout  was  almost 
continued.  Shortly  after  one  all  was  tranquil  again.'' — Bombay  Times, 
Sept.  27,  1851. 

**  Some  further  particulars  of  the  fall  of  the  meteor  which  occurred  during 
the  thunder-storm  of  Thursday  evening,  noticed  in  our  last  two  issues,  have 
since  then  been  received.  The  mighty  rushing  sound  and  violent  concus- 
sion perceived  by  hundreds  of  persons  in  the  Fort,  was  so  in  exactly  the 
same  manner  in  Colaba,  a  mile  to  the  southward, — at  Ambrolie,  two  and  a 
half  miles  to  the  north-west, — as  it  was  in  the  Roadstead,  a  mile  to  the  east- 
ward. All  the  parties  between  these  two  extremes  of  nearly  four  miles  give 
exactly  the  same  account  of  the  matter.  The  sound  was  said  to  proceed 
from  the  northward  as  of  that  of  a  body  passing  right  over  head  towards  the 
south,  and  striking  the  ground  at  no  great  distance.  As  these  phsenomena 
are  spoken  of  by  all  parties  as  neariy  identical,  the  meteor  must  have  passed 
when  at  its  nearest  at  a  distance  of  ten  or  twelve  miles  at  least.  We  want 
more  information  on  the  subject.  The  smallest  contributions  will  be  accept- 
able. Only  one  party  who  has  communicated  with  us  actually  saw  it  rush 
through  the  air,  and  observed  it  fall  near  the  outer  light-ship.'* — Ibid,  Sept 
50,  1851. 

<<  The  writer  of  the  following  most  interesting  notice  has  our  grateful 
thanks ;  we  trust  to  hear  further  of  the  matter  from  the  Lighthouse,  or  those 
on  board  the  outer  light-vessel.  We  have  no  doubt  whatever  that  this  was 
a  meteor  or  fire-ball  of  large  dimensions  which  has  fallen  into  the  sea : — *  It 
may  be  of  interest  to  you,  with  reference  to  the  notice  in  today's  paper  of 
the  storm  on  the  night  betwixt  Thursday  and  Friday,  to  know  that  I  was 
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last  evening  informed  by  a  seafaring  friend  of  mine,  who  was,  at  the  time  the 
Times  describes  the  rushing  sound  to  have  been  heard,  sitting  on  the  deck 
of  a  vessel  in  harbour  watching  the  storm,  that  he  saw  what  appeared  to  be 
an  immense  mass  or  ball  of  electric  fluid  fall,  perpendicularly  (as  it  were) 
into  the  sea,  apparently  near  the  outer  light-vessel :  the  persons  in  charge  of 
this  craft  may  probably  be  able  to  afford  further  information.'  ** — Ibid.  Oct. 
1,  1851. 

"  The  following  notice  of  the  meteor  of  Thursday  last  closely  corresponds 
with  what  has  already  reached  us :  had  our  correspondent  been  able  to  give 
us  anything  like  an  exact  idea  of  the  interval  which  elapsed  betwixt  the  fire- 
ball being  seen  and  the  sound  being  heard,  we  might  have  formed  an  estimate 
of  the  distance  of  the  falling  body,  if  the  hissing  spoken  of  was  in  reality  the 
same  as  the  rushing  through  the  air  described  by  other  observers.  We  shall 
be  happy  to  receive  the  future  communication  our  correspondent  promises 
us.  *  My  wife  and  I  had  been  watching  the  lightning  for  some  time  at  the 
door  of  our  bungalow,  but  feeling  very  much  fatigued,  being  an  invalid,  I 
retired  to  the  sofa,  and  had  scarcely  done  so  when  my  wife  called  out  that 
she  saw  a  ball  of  fire  fall  into  the  sea  in  the  vicinity  of  the  outer  light-ship. 
The  heavens  appeared  to  open  at  one  spot,  from  which  it  descended.  This 
took  place  between  the  hours  of  10  and  1 1  p.m.  Neither  of  us  noticed  at 
that  time  any  particular  noise,  but  at  a  later  hour  I  said, — Listen  to  the  con- 
flict going  on  amongst  the  elements :  they  seemed  hissing  one  another  for 
some  moments.'" — Ibid,  Oct.  2,  1851. 

The  fire-ball  here  referred  to  was  assumed  at  the  time  to  have  been  a 
meteor,  and  is  set  down  in  Prof.  Baden  Powell's  report  of  that  year  as  one 
of  three  which  had  been  observed  during  thunder-storms,  one  on  the  18th 
of  March  in  the  N.W.  Provinces,  seen  to  fall  and  strike  the  ground,  giving 
a  clear  ringing  sound  like  the  crack  of  a  rifle,  without  echo  or  reverberation 
at  all  like  thunder.  It  appeared  150  yards  from  the  Choki,  and  resembled 
in  its  descent  a  huge  ball  of  red-hot  iron,  followed  by  a  band  of  fire  appa- 
rently about  SO  feet  in  length :  another  was  visible  at  Kurrachee  on  the 
30th  of  April  in  the  same  year.  It  burst  with  a  violent  explosion  during  a 
storm  of  wind  and  rain,  resembling  the  discharge  of  a  vast  battery  of 
artillery ;  about  a  minute  afterwards  a  great  ball  of  fire,  supposed  to  be  a 
meteor,  was  seen  descending  into  the  sea — the  third  case  being  that  of  the 
25th  September  already  quoted.  Departing  from  the  question  of  earth- 
quakes, we  now  come  to  the  conclusion  that  these  balls  of  fire,  supposed  to 
have  been  meteors,  were  in  reality  instances  of  '*  the  glow  discharge  "  men- 
tioned by  Sir  William  Snow  Harris,  and  that  they  are  matters  of  rather  fre- 
quent occurrence  in  India.  In  1832,  in  the  middle  of  a  violent  thunder- 
storm, a  great  fire-ball  was  seen  to  descend  over  the  house  of  Sir  Colin 
Halkett  near  Parell.  It  burst  with  a  furious  explosion,  and  did  much  mis- 
chief all  around,  amongst  other  things  melting  the  plate  on  the  sideboard. 
On  the  16th  of  Jane  1819,  at  the  time  of  the  great  earthquake,  a  tremendous 
thunder-storm  occurred  at  Masulipatam,  during  which  a  fire-ball  was  seen 
to  descend  on  the  roof  of  a  bungalow,  when  it  burst  with  an  explosion  like 
a  40-inch  shell,  and  immediately  set  the  thatch  in  a  blaze.  These  two  last 
cases  which  we  have  quoted,  one  of  which  occurred  during  an  earthquake, 
certainly  were  electric  explosions,  and  they  in  all  respects  so  closely  resemble 
the  others  heretofore  supposed  to  be  meteors,  that  we  think  we  are  perfectly 
safe  in  assuming  the  phaenomena  to  have  been  the  same,  and  that  Prof. 
Powell's  Bombay  correspondent  was  in  error  on  the  matter. 
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No.  VII. 
Obsenratory,  Beeston,  near  Nottingham.  Sept.  4, 1855. 
My  dbar  Sir, — The  Rev.  K.  Swann,  of  Gedling  near  Nottiogham,  has 
sent  me  an  account  of  two  meteors  whose  paths  crossed  each       ^  p<aaxli 
other;  they  started  from  a  point  between  Polaris  and  Ca- 
pella,  but  only  a  third  of  the  distance  from  Polaris.     The    %^y 
first  was  of  the  1st  magnitude  and  the  second  of  the  2nd    y\^ 
magnitude ;  both  moved  rapidly,  were  colourless,  and  had  no 
traina  of  li^ht.    The  paths  were  about  5°  in  length.     Mr. 
Swann  sent  the  following  sketch  : — 

Believe  me,  my  dear  Sir,  yours  very  truly, 

E.  J.  Lowe.  #  Capella. 

Observatory,  Beeston,  near  Nottingham,  Sept.  4, 1855. 
M7  DEAR  Sir, — Yesterday  I  posted  for  the  British  Association  Report 
on  Meteors  a  list  of  those  which  have  been  noticed  here  during  the  past 
twelve  months.    To  that  report  I  have  to  add  a  few  remarks. 

In  1855  the  meteors  on  the  9th  and  10th  of  August  were  very  numerous. 
The  evenings  of  the  10th  and  11th  were  mostly  cloudy,  but  many  meteors 
were  noticed  on  the  12th. 

There  were  two  large  meteors  observed  on  the  3rd,  and  it  is  worthy  of 
note,  that,  although  the  number  of  these  bodies  in  the  first  week  of  August 
are  not  nearly  so  numerous  as  they  are  a  week  later,  still  larger  meteors  are 
seen  about  the  3rd  of  August  than  about  the  lOtb  ;  this  I  have  noticed  in 
other  years.  Of  118  meteors  seen  between  the  9th  and  13th  of  August 
1855, 

15  were  of  the  1st  magnitude, 
22  were  of  the  2nd  magnitude, 
30  were  of  the  3rd  magnitude, 
51  were  of  smaller  magnitude. 
In  42  examples  of  these  meteors, 

17  were  colourless, 
•  17  were  blue, 

7  were  red, 
1  was  yellow. 
Nearly  all  the  meteors  had  streaks,  which  lingered  after  the  meteors  had 
themselves  vanished. 

At  a  fair  estimate  I  could  not  have  seen  more  than  a  third  of  the  meteors 
that  fell,  consequently  they  were  falling  at  the  following  rate  per  hour : — 
August  9th  from  10  to  11  p.m.=150, 
lOth  from  12  to  1  a.m.=48, 
10th  from  10  to  11  p.m.=56, 
12th  from  10  to  12  p.m.  1  _^ 
13th  from  12  to  1  a.m.  J  "^^ 
an  average  between  the  9th  and  13th  of  73  per  hour,  which  would  give  for 
the  five  days  the  extraordinary  number  of  8760. 

On  producing  the  paths  of  their  course  backwardsy  several  points  of 
divergence  were  well  shown  on  the  9th,  10th,  12th  and  13th. 

The  one  most  apparent  was  ^°  above  and  2^  N.  of  a,  Persei ;  a  second 
well  shown  was  2^  N.  of  the  cluster  of  stars  in  the  Sword-handle  of  Perseus ; 
a  third  immediately  under  Cassiopeia ;  and  a  fourth  below  %  Cygni. 

A  very  large  proportion  of  the  meteors  were  at  one  portion  of  their  path 
within  10^  of  an  imaginary  line  drawn  from  Cassiopeia  to  Cygnus. 
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The  majority  moved  very  rapidly. 

The  points  of  divergence  in  Cassiopeia  and  Cygnus  were  noticed  in 
former  years,  but  the  two  in  Perseus  were  not  seen  until  1855,  and  I  cannot 
help  thinking  that  the  meteors  in  other  years  (that  I  have  observed)  did  not 
show  these  points  of  divergence  in  Perseus. 

It  will  be  well  to  call  the  attention  of  observers  to  this  fact,  in  order  that 
it  may  be  carefully  watched. 

Believe  me,  my  dear  Sir,  yours  very  truly, 

£.  J.  LowjB. 

To  the  Rev.  Professor  Baden  PoweU,  F.R.S.  fye. 


Provisional  Report  of  the  Committee^  consisting  o/*Mr.  W.  Fairbairn^ 
His  Grace  the  Duke  of  Argyll,  Captain  Sir  Edward  Bblcher, 
the  Rev.  Dr.  Robinson^  the  Rev.  Dr.  Scoresby,  Mr.  Joseph 
Whitworth,  Mr.  J.  Beaumont  Neilson^  Mr.  James  Nas- 
MYTH,  and  Mr.  W.  J.  Macquorn  Rankinb;  appointed  to  insti- 
tute an  inquiry  into  the  best  means  of  ascertaining  tJiose  properties 
of  metals  and  effects  of  various  modes  of  treating  them  which  are  of 
importance  to  the  durability  and  efficiency  of  Artillery;  and  em- 
powered, should  they  think  it  advisable,  to  communicate,  in  the  name 
of  the  Association,  with  Her  Mc^esty^s  Government,  and  to  request 
its  assistance. 

At  the  time  of  the  meeting  of  the  British  Association,  at  Glasgow,  in 
September  last,  a  question  arose  in  the  Mechanical  Section  as  to  the  causes 
of  the  deterioration  of  the  metal  of  which  the  Artillery  of  the  present  day  was 
constructed.  On  this  question  a  long  and  interesting  dbcussion  ensued,  both 
in  reference  to  the  comparative  weakness  of  cast  iron  as  now  produced,  and 
to  the  adaptation  of  forged  and  malleable  iron,  as  being  stronger  and 
better  adapted  for  the  purpose  than  the  former. 

Accounts  received  from  the  Baltic  and  from  the  Black  Sea  of  the  bursting 
of  guns  and  mortars  of  recent  construction  (for  which  the  inferiority  of  the 
metal  from  which  they  were  cast  was  the  reason  assigned),  afford  evidence  of 
something  wrong.  These  failures  gave  rise  to  conjectures  and  uneasiness  on 
the  part  of  the  Government  as  well  as  the  public,  and  in  order  to  trace  the 
cause  of  this  apparent  weakness  to  its  source,  an  inquiry  was  instituted  by 
the  authorities  at  Woolwich,  and,  subsequently  by  the  Association,  in  the 
appointment  of  this  Committee  to  co-operate  with  Her  Majesty's  Govern- 
ment in  the  investigation  of  this  very  important  question.  In  order  that 
no  time  might  be  lost,  the  Secretary  of  the  Section  was  directed  to  issue 
circulars  to  engineers,  ironmasters  and  manufacturers,  requesting  that  they 
would  forward  to  the  members  of  the  Committee  such  opinions  and  observa- 
tions as  they  deemed  advisable,  in  regard  to  the  material  itself  and  to  its 
treatment  preparatory  to  the  manufacture  of  ordnance. 
.  To  these  applications  replies  have  been  received  from  Sir  Edward  Belcher, 
Mr.  Nasmyth,  Mr.  Neilson,  Mr.  Fairbaim,  and  others,  of  whlcb  the  fol- 
lowing are  extracts : — 

Extracts  from  a  letter  addressed  to  the  Committee  by  Sir  Edward  Belcher, 
dated  Glasgow,  Sept  i9th,  1855. 
Sir  Edward  observes  that,  in  gunnery  practice,  the  interposition  of  grit  and 
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the  oxidation  of  the  shot,  especially  with  undue  rapidity  of  firing,  soon  change 
the  central  axis ;  and  alludes  to  the  groored  and  abraded  state  of  the  guns 
which  have  been  returned,  in  proof  of  his  assertion.  He  points  out  the 
necessity  of  experiments  to  ascertain  how  much  of  the  heating  of  the  gun  is 
due  to  motion,  and  urges  that,  for  special  service  at  any  rate,  polished  shot 
accurately  fitting  the  gun  should  be  provided.  He  points  out  the  great 
efficiency  of  the  guns  used  at  the  siege  of  Gaeta,  in  1815,  in  which  he  took 
an  important  part ;  and  considers  that  some  guns  of  that  date  should  be 
examined  and  the  quality  of  the  metal  of  which  they  are  composed,  ascer- 
tained. He  believes  that  the  greater  heat  at  which  metab  are  now  fused, 
and  the  more  perfect  fluidity  attained,  facilitate  an  undue  rapidity  of  cry- 
stallization, and,  according  to  his  idea,  impair  the  cohesive  strength  of  the 
metal.  In  consequence  of  the  vents  giving  way  before  the  bore  is  injured, 
he  proposes  the  use  of  screw  vents,  li  inch  in  diameter,  and  as  hard  as 
fowling-piece  nipples.  He  considers  that  even  the  whole  breech  might  be 
cast  separate,  of  a  denser  material  than  the  rest  of  the  gun  ;  and  that  this  is 
proved  by  the  ancient  forms  of  guns,  by  the  Chinese  gingal<i,  and  by  the 
revolving  rifles  and  pistob  of  Colt  and  Adams.  In  conclusion  he  amrms 
that  four-fifths  of  the  present  expense  might  be  saved  by  the  use  of  the  best 
guns  our  engineers  can  produce. 

There  is  some  truth  in  Sir  Edward's  remarks  on  the  abrasion  or  grooving 
of  the  gun.  The  two  opposite  forces  of  propulsion  and  recoil  act  equally  on 
the  breech  as  on  the  ball,  but  in  different  directions ;  and  if  the  ball  does 
not  accurately  fill  Ibe  bore,  it  has  a  tendency  to  expend  part  of  its  force  on 
the  sides  of  the  gun,  and  to  cause  rupture  near  the  trunnions.  Under  such 
circumstances,  the  gun  is  subject  to  several  distinct  strains:  one  on  the 

Kg.  1. 


breech  in  the  direction  of  the  arrow  a;  another  in  the  line  of  the  bore  in 
the  direction  of  the  arrow  b ;  and  a  third  from  the  pressure  of  the  ball  upon 
one  of  the  sides  as  at  c,  causing  a  strain  in  the  direction  of  the  arrow  d. 
These  forces,  when  in  action  at  the  same  time,  tend  to  rupture  the  gun  at 
the  trunnions,  by  tension  on  the  line  of  discharge  a  b,  and  by  a  transverse 
strain  at  <r,  caused  by  the  pressure  of  the  ball  in  the  direction  of  the  line  cL 
In  guns  of  great  length,  a  perfectly  true  bore  and  an  oblong  or  cylindrically 
turned  ball,  fitted  like  the  piston  of  a  steam-engine,  would  doubtless  cure 
this  defect  and  prove  advantageous,  by  giving  greater  safety  to  the  gun,  by 
diminbhing  the  friction,  improving  the  windage,  and  ensuring  a  more  direct 
line  of  flight  to  the  projectile.  There  are  difficulties  in  casting  and  fitting 
guns  on  thb  principle,  which  may  however  be  overcome  by  strict  attention 
to  sound  rules  of  construction. 

Extracts  from  a  letter  addressed  to  the  Committee  by  Mr.  James  Nasmyth, 
dated  Patricroft,  Sept.  19th,  1855. 
Mr.  Nasmyth,  so  wdl  known  as  the  inventor  of  the  steam-hammer, 
commences  his  letter  by  entering  on  the  subject  of  the  failure  of  malleable 
iron  guns.  He  states  that  those  which  are  built  of  bars,  welded  together,  are 
sure  to  be  destroyed  sooner  or  later  by  the  continued  dbruptive  force  of  the 
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explosion  of  powder  in  the  chamber;  that  it  is  still  a  question,  whether,  with 
our  present  means  of  forging  large  masses  of  iron,  we  may  not  obtain  powerful 
forged  iron  guns ;  but  so  great  is  the  difficulty  of  obtaining  a  sufficiently 
large  mass  of  iron  sound  in  every  part,  so  great  is  the  expense  arising  from  loss 
of  material  by  oxidation,  and  such  is  the  tendency  to  basaltic  crystallization 
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Ditgnm  to  illustrate  the  effects  of  casting  solid,      Mr.  Nasmyth's  method  of  casting  mortars  with 
'       '  a  malleable  iron  chamber. 


the  interior  being  weak  and  spongy. 

Verticdi     • 


Vertical  Mctioii. 


'■''^.^^^^^ 


Horizontal  scetinn. 


Horisontal  section. 


which  the  long-continued  heating  produces,  that  Mr.  Nasmyth  comes  to  the 
conclusion,  that  powerfnl  ordnance  cannot  be  manufactured  adyantageously 
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of  nudleable  iron, — a  candid  admission  on  the  part  of  one  whose  exertions  in 
that  direction  are  so  well  known. 

Mr.  Nasmyth  then  refers  to  the  failure  of  cast-iron  guns  of  recent  con- 
struction. This  he  attributes  principally  to  two  causes :  first,  to  the  use  of 
iron  smelted  and  cast  by  coal;  and  secondly,  to  the  modern  method  of 
casting  without  a  core.  The  superiority  of  Russian  and  Swedish  guns, 
proved  by  the  late  war,  he  ascribes  to  the  use  of  iron  prepared  by  wood  fuel; 
coal  in  all  cases  detracting  from  the  tenacity  of  iron  by  contaminating  it 
with  sulphur.  For  this  reason,  hot-blast  iron,  smelted  by  raw  coal,  is  inferior 
to  cold  blast,  which  is  smelted  by  coke  from  which  many  of  the  impurities 
of  the  coal  have  been  driven  off.  He  believes  that  the  present  method  of 
casting  without  a  core  causes  th^  centre  or  last-cooled  portion  to  be  spongy 
and  deficient  in  density  and  strength.  To  secure  the  greatest  density  and 
tenacity  in  the  centre,  the  present  mode  must  be  reversed,  and, — as, 
according  to  his  statement,  has  long  been  practised  in  Russia^  Sweden  and 
the  United  States, — must  be  cooled  from  the  centre  outwards.  Mr.  Nasmyth 
proposes  that  the  core  should  consist  of  a  malleable  iron  chamber,  kept  cool 
by  a  current  of  air  or  by  a  stream  of  water.  In  this  way  he  thinks  we  shall 
obtain  increased  density  of  metal  where  it  is  most  wanted,  and  he  hopes  fully 
to  prove  the  correctness  of  his  views  by  the  construction  of  a  mortar  of  great 
strength  and  range,  now  in  progress.  In  conclusion,  he  points  out  the  un- 
fitness of  the  spherical  form  for  a  missile  expected  to  reach  its  destination 
with  precision,  on  account  of  its  susceptibility  to  slight  disturbing  causes. 
He  considers  the  Mini6  bullet,  especially  when  axial  rotation  is  imparted,  to 
possess  all  the  conditions  required  to  give  efficiency  to  a  projectile. 

In  addition  to  the  above,  we  may  observe  that  most  of  Mr.  Nasmyth's  ob- 
jections to  wrought  iron  apply  also  to  steel :  for  although  it  can  be  cast 
and  run  into  moulds,  and  can  afterwards  be  rendered  malleable  by  the 
strokes  of  a  powerful  hammer,  with  some  degree  of  certainty ;  yet,  looking 
4t  the  results  of  the  attempt  to  produce  a  68-pounder  gun,  made  by  one 
of  the  most  distinguished  steel  manufacturers  in  Europe,  Herr  Krupp,  of 
Essen  in  Prussia,  and  taking  into  consideration  the  enormous  cost,  we  may 
conclude  that  this  valuable  material  is  not  calculated  to  supplant  cast  iron  in 
the  manufacture  of  ordnance. 

With  regard  to  Mr.  Nasmyth's  opinion  on  the  subject  of  casting  with  a 
core,  undoubtedly  great  advantages  would  result  if  it  could  be  accomplished. 
But  in  this  process  many  obstacles  have  to  be  surmounted,  arising  from  the 
difficulty  of  regulating  the  rate  of  cooling  on  the  exterior  and  interior  sur- 
faces, and  from  the  olMtades  in  the  way  of  boring  after  a  core.  This  process 
has  oflen  been  tried  in  this  country,  but  in  practice  has  generally  been  found 
unsuccessful.  In  America  and  in  France  it  has  also  been  attempted,  but  we 
have  yet  to  learn,  whether  the  artillery  of  those  countries  is  actually  cast  in 
this  way. 

Mr.  Cochran,  of  the  United  States,  has  a  patent  for  the  water-core  system, 
but  we  have  been  unable  to  ascertain  to  what  extent  it  has  been  successfully 
put  in  practice.  Casting  in  chill  is  another  process  also  beset  with  difficulties ; 
some  experimental  trials  made  at  St.  Helens  during  the  last  six  months  show 
that  great  uncertainty  exists  as  to  the  result.  Further  experiments,  however, 
and  a  more  extended  practice  may  eventually  remove  the  difficulties. 

Extracts  from  a  letter  addressed  to  the  Committee  by  Mr.  J.  Beaumont 
Neilson,  dated  Glasgow,  Sept  20th,  1855. 

Mr.  J.  B.  Neilson,  the  inventor  of  the  hot  blast,  who  has  had  great  ex- 
perience in  casting  metals,  recommends  that  guns,  if  made  of  wrought  iron. 
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should  be  forged  upon  a  mandril  in  a  series  of  rings,  welded  successively  one 
upon  another,  till  the  required  length  is  completed.  He  is  of  opinion  that 
the  hot  blast  has  enabled  the  manufacturer  to  produce  iron  from  inferior 
materials,  and  that  quantity,  not  quality,  is  chiefly  aimed  at  by  the  smelter. 
He  considers,  however,  that  if  premiums  were  oifered  for  the  best  and 
strongest  qualities  of  iron.  Government  would  soon  have  metal  of  the  required 
tenacity.  He  recommends  that  guns  be  cast  hollow  with  cores  artificially 
cooled*  He  thinks  that  it  would  be  advantageous  to  oast  a  number  of  bars 
about  2  feet  long  and  2  inches  square,  in  moulds  of  various  materials,  as  in 
green-sand,  dry^sand,  loam,  in  chill,  and  in  cast-iron  moulds  at  500°  of  tem- 
perature, in  order  that  the  effects  of  different  rates  of  cooling  might  be 
observed  and  the  best  quality  selected. 

The  next  communication  is  from  Mr.  Fairbaim,  addressed  to  His  Grace 
the  Duke  of  Argyll,  a  member  of  the  Committee,  dated  Cardross,  Perthshire, 
Sept.  27th,  1853.  This  letter  was  submitted  by  His  Grace  to  the  Minister 
for  War,  and  to  the  Select  Committee  at  Woolwich. 

Mr.  Neilsons  communication  to  the  Mechanical  Section,  ''On  Forging 
large  Masses  of  Malleable  Iron,"  proved  that  the  strength  and  other  pro- 
perties of  wrought  iron  are  seriously  injured  by  repeated  heatings,  that  there 
is  a  considerable  loss  by  oxidation,  and  that  the  cost  and  risk  are  great. 
These  considerations,  and  others  arising  from  the  physical  properties  of 
wrought  iron,  its  ductility  and  want  of  elasticity,  clearly  show  that  it  is  not 
a  material  adapted  for  the  construction  of  heavy  ordnance. 

We  must  therefore  inquire,  what  material  at  our  disposal  is  best  calculated 
to  ensure  durability  and  strength  for  heavy  guns.  Cast  steel  is  expensive, 
and  hitherto  has  not  been  manufactured  on  a  suflUciently  large  scale  to  ensure 
its  application.  We  have  therefore  to  choose  between  brass  gun^metal  and 
cast  iron.  The  latter  appears  by  far  the  more  eligible,  both  as  regards  its 
density  and  cost,  and  it  opposes  almost  as  much  resistance  to  strain.  The 
failure  of  recent  cast-iron  guns  arises  from  the  employment  of  an  unsuitable 
description  of  that  material,  and  from  errors  in  their  manufacture* 

It  is  our  opinion  that  guns  of  the  very  best  quality  can  be  manufactured 
in  this  country,  provided  that  more  care  is  taken  in  smelting  and  casting ; 
that  cold-blast  iron,  smelted  with  coke  free  from  sulphur,  is  used ;  and  that  a 
proper  selection  of  flux  and  ore  is  made.  The  introduction  of  the  hot  blast 
has  given  great  facilities  not  only  for  the  reduction  of  crude  ores  of  inferior 
quality,  but  at  the  same  time  it  enables  the  manufacturer  to  melt  down  cinder 
heaps  and  other  impurities  which  cause  the  iron  produced  to  exhibit  all  the 
conditions  of  porosity  and  weakness.  On  this  account  hot-blast  iron  should 
be  absolutely  prohibited  in  the  manufacture  of  ordnance ;  there  is  no  excuse 
for  its  employment,  as  we  are  confidently  assured,  that  several  makers  are 
prepared  to  supply  Government  with  any  quantity  of  the  required  descrip- 
tion at  a  proportionate  rate  of  cost.  Careful  selection  of  the  material  and 
attention  to  its  treatment  are  only  therefore  required  to  produce  iron  suitable 
for  guns  of  any  power  or  strength. 

Being  satisfied  on  these  points,  we  have  next  to  consider  how  to  make 
use  of  the  material  to  produce  guns  of  a  maximum  strength.  The  contrac- 
tion that  a  large  mass  of  metal  undergoes,  in  becoming  solid,  is  known  to 
have  a  very  injurious  effect  on  its  tenacity  and  strength.  In  casting  guns,  as 
at  present  managed,  the  cooling  process  proceeds  from  the  exterior  to  the 
interior,  and  the  consequence  is  that  the  central  portion  is  porous  and  to  a 
great  extent  devoid  of  density  and  cohesion.  It  does  not  require  much 
practical  skill  to  know  that  the  use  of  a  core  would  remedy  this  defect;  and 
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provided  this  couid  be  accomplished  and  the  core  kept  cool  by  a  current  of 
air  or  water,  as  is  said  to  have  been  done  in  America,  considerable  improve- 
ment  as  regards  strength  would  be  effected.  If  these  suggestions  were  acted 
on,  the  Government  of  this  country  would  doubtless  have  guns  of  as  great 
strength  and  range  as  any  other  nation ;  and  it  would  be  a  disgrace  to  us,  if, 
with  oar  boasted  skill  and  vast  experience  in  the  treatment  of  metals,  we 
could  not  surmount  a  difRculty  which  should  never  have  existed,  and 
which  only  requires  the  attention  of  practical  men  to  place  it  on  a  more 
satisfactory  footing. 

In  all  descriptions  of  artillery  the  strain  in  the  chamber  of  the  gun  is 
enormous.  This  is  evident  when  we  consider  that  the  ball  leaves  the  gun 
with  a  velocity  of  1800  to  2000  feet  per  second,  and  that  the  force  which 
gives  this  immense  velocity  acts  equally  on  the  breech  of  the  gun  as  upon 
the  ball.  From  these  data  we  must  learn  to  apportion  the  metal  to  the 
several  parts  in  the  ratio  of  the  strain  they  have  to  bear. 

The  length  of  the  bore  is  another  important  point,  as,  within  certain 
limitSy  the  range  depends  upon  the  time  during  which  the  expansive  power  of 
the  gases  of  the  explosion  is  acting  upon  the  ball,  or  in  other  words,  on  the 
length  of  the  bore.  Increasing  the  length  of  the  bore  increases  the  range, 
or,  what  is  the  same  thing,  diminishes  the  amount  of  powder  necessary  to 
project  the  ball  to  a  given  distance. 

One  of  the  causes  of  failure,  in  both  ancient  and  modern  artillery,  is  the 
abrasion  of  the  lower  part  of  the  vent  by  repeated  discharges.  In  modem 
guns  this  is  perhaps  more  injurious,  on  account  of  the  porous  state  of  the 
metal  at  that  part  arising  from  casting  solid.  To  remedy  this  defect  it  is 
important  to  increase  the  density  of  the  metal,  and  if  possible  to  case-harden 
the  entire  inner  surface  of  the  gun.  To  attain  this  we  have  already  in- 
timated that  ordnance  be  cast  in  chill ;  that  is,  should  be  cast  on  accurately 
turned  metallic  cores,  at  such  a  temperature  as  is  best  calculated  to  secure 
the  object  in  view.  To  obtain  uniformity  in  the  rate  of  cooling  round  this 
core,  and  to  produce  a  hard  skin  of  steeled  iron  over  the  whole  interior  of 
the  gun,  the  core  should  be  hollow,  and  a  current  of  air  or  water  conducted 
through  it.  This  process  would  secure  much  greater  strength  and  durability 
to  ordnance,  and  at  the  same  time  cheapen  its  construction. 

In  a  former  part  of  this  Report  we  referred  to  the  process  of  casting  in 
chill  (vide  page  103).  This  is  a  process  well  worthy  of  the  attention  of  the 
Government,  as  a  series  of  accurately  conducted  experiments,  with  proper 
apparatus,  would,  in  our  opinion,  lead  to  important  and  highly  satisfactory 
results.  At  St.  Helens  experiments  of  this  nature  were  made  by  Messrs^ 
Robinson  and  Cook  under  the  immediate  superintendence  of  Mr.  Fairbaim; 
and  judging  from  the  results  of  some  of  the  castings,  there  did  not  exbt  a 
doubt  as  to  the  advantages  to  be  derived  from  the  system  if  properly  carried 
out.  Several  guns,  or  rather  cylinders,  of  the  same  proportionate  thickness 
of  metal  were  cast ;  two  of  them  failed,  from  some  irregularities  in  the  cooling, 
which  caused  the  core  or  mandril  to  get  fast ;  another,  however,  was  well 
cast,  with  a  perfectly  smooth,  interior  skin,  case-hardened  to  a  considerable 
depth  by  the  chill.  In  this  experiment  the  process  was  to  a  great  extent 
successnil,  and  the  only  difficulty  to  be  encountered  was  the  danger  indi- 
cated by  the  failures,  of  collapse  or  contraction  upon  the  mandril.  The 
utmost  care  was  required  for  regulating  the  rate  of  cooling  upon  the  man- 
dril to  prevent  its  being  unduly  heated  by  the  surrounding  mass  so  long 
retained  in  a  state  of  liquefaction. 

In  these  experiments  sufficient  data  were  established  to  (convince  the 
experimenters  that,  with  proper  tools  and  appliances,  this  system  of  casting 
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ordnance  might,  with  careful  management,  be  introduced;  and  assuming 
that  this  could  be  done,  ve  have  the  less  hesitation  in  recommending  it  to 
the  attention  of  the  Government  as  eminently  entitled  to  a  further  extension 
of  experimental  research. 

If  casting  in  chill  were  successfully  accomplished,  artillery  would  be  cast 
on  accurately  turned  and  perfectly  true  mandrils,  so  as  to  chill  or  case- 
harden  the  interior  to  a  depth  of  about  a  tenth  of  an  inch.  This  process 
would  consolidate  the  metal  by  a  uniform  rate  of  cooling,  and  entiriely 
disi>ense  with  boring.  In  the  attainment  of  these  objects,  it  must,  however, 
be  admitted  that  many  difficulties  have  to  be  encountered,  such  as  the 
cooling  of  so  large  a  mass  of  fluid  metal  without  injuring  the  mandril,  and 
regulating  the  temperature  so  as  to  produce  the  desired  chill.  These  are  points 
which  require  minute  attention,  and  must  be  left  to  the  consideration  of  the 
Government  and  to  the  unerring  test  of  experiment. 

In  addition  to  the  numerous  suggestions  contained  in  this  Report,  we 
may  state  that  experiments  are  now  in  progress  to  ascertain  the  strength 
and  other  properties  of  a  compound  similar  to  meteoric  iron,  composed  of 
an  alloy  of  about  2i  per  cent  of  nickel  melted  with  the  best  cold-blast 
iron.  His  Grace  the  Duke  of  Argyll  has  kindly  sent  a  quantity  of  cal- 
cined nickel  in  order  to  ascertain  the  properties  of  this  compound  as 
compared  with  those  of  the  ordinary  mixtures  of  the  best  metals.  These 
experiments  are  not  yet  complete ;  but  assuming  the  properties  of  the 
mixture  to  be  similar  to  those  of  meteoric  iron,  we  should  then  have  a  strong 
and  very  elastic  material  for  the  manufacture  of  artillery*. 

Mr.  Joseph  Whitworth,  in  a  communication  to  the  Committee,  dated 
September  20,  1855,  refers  to  a  rifled  cannon,  which  he  is  constructing  in 
parts.  It  consists  of  three  cast-  or  wrought-iron  pieces  bound  together  by 
wrought-iron  rings.  The  bore  is  nine-sided,  with  the  requisite  pitch  for 
imparting  rotatory  motion  to  the  ball. 

Mr.  Fulton,  in  a  communication  to  the  Committee,  dated  Glasgow,  Sep- 
tember 29,  1855,  offers  to  undertake  the  forging  of  a  wrought-iron  gun 
similar  to  Mr.  Nasmyth's,  and  sends  sketches  of  some  very  large  forgings  he 
is  making  for  Messrs.  Scott  Russell  and  Co.'s  great  vessel,  showing  what  he  is 
able  to  accomplish  : — 

tons  cwt.  qrs. 
Paddle  shafts,  supposed  to  be    ...  30    0    0  each. 

Propeller  shaft,  supposed  ;.  37    0    0 

Intermediate  shaft,  forged 28  13     1 

Crank,  forged 10  10    2 

Crank,  finished  7     4    0 

Friction  strap,  supposed    10    0    0 

Extracts  from  a  letter  addressed  to  the  Committee  by  Mr.  Macquom  Ran- 
kine,  dated  Glasgow,  November  13,  1855. 

Mr.  Rankine,  after  referring  to  the  fact  that  it  is  extremely  difficult  to 
break  a  brittle  earthenware  jar  if  filled  with  honey,  the  difficulty  obviously 
arising  from  the  softness  and  defective  elasticity  of  the  honey!  which  im- 
pedes the  transmission  of  molecular  vibrations,  proposes  to  imbed  the  cannon 
in  a  thick  coating  of  some  soft  inelastic  metal  such  as  lead. 

*  Since  the  above  was  written,  several  alloys  of  nickel  and  iron  have  been  put  to  the 
test  of  experiment,  and  have  not  proved  so  satis&ctory  in  their  powers  of  resistance  to  itndn 
and  impact  as  was  originally  expected. 
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Extracts  from  a  letter  from  Mr.  David  Pilinore  of  Shoreham,  forwarded  to 
the  Committee  by  Mr.  John  MackiDlay,  dated  Edinburgh,  January  7» 
1856. 

Mr.  Pilmore  considers  that  the  inferiority  of  the  iron  of  the  present  day 
i^  due  partly  to  the  source  from  which  it  is  derived,  but  chiefly  to  the  manner 
in  which  It  is  smelted.  All  the  iron  of  the  present  day  contains,  according 
to  his  statement,  phosphuret  of  iron,  amounting,  even  in  the  best  gray  sorts, 
to  ^  per  cent. ;  this  salt  being  derived  from  the  use  of  coal  in  smelting.  He 
thinks  also  that  the  gunpowder  of  the  present  day  may  differ  greatly  in  its 
properties  from  that  formerly  manufactured.  This  difference  he  expects 
ifrom  the  fact  that  the  .charcoal  now  used  in  its  manufacture  is  burnt  in 
closed  iron  vessels,  thus  preventing  the  passage  of  air  through  its  tissues, 
which  was  allowed  formerly. 

Extracts  from  a  letter  addressed  to  Mr.  Fairbairn  by  Mr.  A.  Handyside, 
dated  Derby,  January  22,  1856. 

Mr.  Handyside  sends  the  annexed  drawings  of  a  mortar  and  cannon  to 
be  made  in  parts ;  the  material  to  be  wrought  iron. 
The  mortar  (figs.  4  &  5)  to  be  made  of  rings  welded  together,  the  whole 


Fig.  4. 


Fig.  5. 


Fig.  6. 
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to  be  turned  and  ground  together  and  then  firmly  bound  by  longitudinal 
bolts.     The  cannon  (fig.  6)  to  be  made  in  a  similar  way,  the  part  behind 
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the  trunnions  slabbed  longitudinally  and  ringed  as  shown.  Mr.  Handyside 
adopted  this  method  in  oider  to  make  use  of  wrought  iron,  as  he  conceives 
that  they  could  not  be  made  of  it  entire.  He  was  led  to  this  plan  by  having 
successfully  made  in  this  way  an  hydraulic  press  cylinder  after  a  cast  one 
had  broken.  The  forged  one  has  stood  for  six  years  and  is  still  sound. 
Others  made  since  in  the  same  way  have  been  equally  successful. 

It  is  questionable  whether  any  built  gun  can  long  resist  the  violence  of 
the  explosion,  and  we  believe  that  wrought  iron  is  not  the  best  material  for 
heavy  ordnance.  Nevertheless,  in  our  opinion,  Mr.  Handyside's  gun  and 
mortar  are  constructed  on  a  better  principle  than  most  we  have  yet  seen. 

Extracts  from  a  letter  from   Mr.   Cochran   addressed-  to  Mr.  Fairbairn. 

Without  date. 

Mr.  Cochran  attributes  the  failures  of  ordnance  of  the  present  day  to  the 

inferiority  of  the  metal  and  to  the  defective  manner  of  casting.     He  would 

obviate  the  first  by  the  use  of  iron  from  the  Acadian  mines  of  Nova  Scotia, 

which  he  states  to  be  equal  if  not  superior  to  the  celebrated  Swedish  metal, 

Rg.  7. 


Gun  as  now  adopted  in  the  United  States— from  a  drawing  sent  hy  Mr.  Coehran. 
We  think  it  would  be  improved  if  the  metal  were  filled  up  as  far  as  the  dotted  lines  a  a, 

and  is  used  extensively  by  the  Government  of  the  United  States  for  artillery. 
The  defective  mode  of  casting  he  would  remedy  by  the  use  of  the  water 
core  which  he  has  invented.  He  encloses  the  ordinary  mould  in  a  case  of 
non-conducting  materials  so  thick  as  entirely  to  prevent  the  passage  of  heat 
from  the  exterior  of  the  casting.  To  accelerate  the  cooling  on  the  interior 
of  the  casting  he  uses  a  hollow  core  through  which  he  can  draw  a  stream  of 
water  or  current  of  air  at  pleasure. 


On  Typical  Oljecta  in  Natural  History. 

[  Circular,'] 

_^  ^  Hitcham,  Bildeston,  Suffolk, 

Dear  Sir,  June  1855. 

To  secure  materials  for  a  Report  called  for  by  the  Natural  History  Section 
of  the  British  Association  *'  On  a  Typical  Series  of  Objects  in  Natural 
History  adapted  to  local  Museums,*'  1  would  thank  the  Members  of  the 
Committee  to  furnish  me  with  the  names  and  addresses  of  Naturalists  whom 
they  know  to  have  paid  special  attention  to  particular  groups  in  eitiier  the 
animal,  vegetable,  or  mineral  kingdoms.  I  will  then  request  these  parties, 
as  I  now  do  the  Members  of  the  Committee,  to  send  me  their  opinion  of 


Digitized  byVjOOQlC 


TYPICAL  OBJECTS  IN  NATURAL  HISTORY.  109 

what  objects  they  regard  as  most  topical  of  those  groups  and  their  principal 
subdivisions.  >  May  I  request  that  returns  be  made  as  speedily  as  con- 
venient, and  that  they  be  not  delayed  beyond  the  end  of  this  month,  or  at 
furthest  the  middle  of  the  next  ? 

As  an  example  of  what  may  be  considered  sufficient  for  the  purpose  in- 
t^ided,  I  here  subjoin  the  information  afforded  me  by  Mr.  Darwin,  whose 
close  study  of  the  Cirripedia  has  rendered  him  so  competent  a  judge  of  what 
may  be  regarded  as  the  most  typical  species  of  this  group  of  animals. 

J.    S.   H£N8L0W. 

[N.B. — The  list  referred  to  is  inserted  under  Crustacea.'] 

P.S.  I  would  further  suggest,  that  where  the  best  type  is  not  a  British  object, 
some  British  species  iti  addition  (the  more  common  the  better),  belonging 
to  the  same  group,  should  be  named.  These,  being  superadded  to  the  typical 
series,  will  point  out  the  full  extent  to  which  the  groups  illustrated  occur  in 
Britain. 

In  regard  to  typical  objects  for  a  geological  series,  I  would  suggest  some 
Buch  formula  as  the  following  to  be  filled  up  and  forwarded  : — 

Under  each  formation,  its — 

I.  Lithology. 

1.  Typical  rock  specimens  (ear.  ffr,  from  Red  Crag)  : — 

(1)  Comminuted  shells,  more  or  less  cemented  by  oxide  of  iron. 

(2)  Detrital  materials  from  the  lower  beds,  viz.  rolled  and  altered 
fragments  of  Septaria,  phosphate  nodules,  and  a  few  characterbtic 
fossils  from  London  Clay,  from  Coralline  Crag,  Sec. 

2.  Simple  minerals  frequently  associated  with  the  rock  series  (ex.gr.  from 
London  Clay): — 

Gypsum  (crystals).  Iron  Pyrites  (nodules), 

3.  Illustrations  of  volcanic  agency : — 

i(l)  Rocks  ejected  during  the  period. 
{2)  Rocks  modified  by  eruptions  subsequent  to  the  period  in  Question 
ex.  gr.  coal  charred,  limestone  crystallized,  by  incursion  of  trap  in 
ykes  subsequent  to  the  consolidation  of  the  coal-measures). 

II.  (Botany)  Flora. 
B«st  examples  for  proving  the  fact,  that  either  or  each  of  the  three  Natural 
Classes  have  been  met  with  in  the  formation  illustrated : — 
(S)  Acotyledones. 
(2)  Monocotyledones. 
(l)  Dicotyledones. 

III.  (Zoology)  Fauva. 
One  species  of  one  or  more  genera  characteristic  of  the  formation  in  each 
Class,  and  its  main  subdivisions,  as, 

Classes  or  Subclasses.  Example  of  Bubdivisions. 

Amorphozoa. 
Foraminifera. 
Zoophyta.  f  CrinoYdea. 

Echinodermata <  Astero'idea. 

— (,  Echinoldea. 

Annelida. 

Crustacea. Cirripedia. 

Inseeta. 
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Bryozoa. 

Brachiopoda. 

Monomyaria. 

Dimyaria. 

Gasteropoda. 

Pteropoda. 

Cephalopoda. 


Pisces. 
Reptilia. 

A  ¥68. 

Mammalia. 


The  following  Report,  with  the  I^ists  received,  were  presented  at  the 
Glasgow  meeting : — 

The  late  lamented  Prof.  E.  Forbes  devoted  his  Introductory  lecture*  at 
the  Museum  of  Practical  Geology,  in  1853,  to  a  consideration  of  the  **  Edu- 
cational Uses  *'  of  Museums,  and  he  has  there  commented,  with  some  degree 
of  severity,  upon  the  very  inefficient  manner  in  which  many  local  Museums 
are  arranged.  Without  wishing  to  extend  his  censures  to  Curators  who  have 
devoted  time  and  labour  to  the  due  arrangement  of  whatever  objects  have 
been  placed  under  their  care,  we  cannot  help  remarking  how  inefficient  their 
exertions  have  proved  in  respect  to  the  general  *'  educational  uses  "  to  which 
they  might  have  been  rendered  subservient.  Great  care  may  often  have  been 
bestowed  in  displaying  numerous  species  belonging  to  one  or  more  favourite 
groups,  whilst  many  others,  more  or  less  extensive  (tribes,  orders,  and  even 
classes)  among  animals,  plants,  and  minerals,  are  entirely  unrepresented. 

Although  our  great  National  Establishments  in  London  are  adapted  for 
displaying  a  large  proportion  of  all  procurable  objects  of  natural  history, 
It  would  require  larger  funds  than  local  Museums  are  likely  to  command, 
to  adopt  the  plan  which  they  follow.  But  it  is  within  the  power  of  every 
Museum,  however  humble  its  pretensions,  to  procure  and  display  such 
instructive  series  of  objects  as  may  bring  the  entire  range  of  natural  hbtory 
in  a  forcible  manner  before  the  attention  of  the  public.  Wherever  a  specimen 
of  some  species  regarded  as  a  sufficient  type  of  a  particular  group  cannot  be 
conveniently  procured,  then  a  model,  a  drawing,  or  a  tracing  from  some  pub- 
Ibhed  figure  may  be  introduced  as  a  substitute.  Naturalists  often  differ  in 
regard  to  what  species  they  consider  the  best  representatives  of  certain 
groups ;  but  still,  the  judgement  of  Curators  would  be  greatly  assisted  in 
making  choice  of  objects  for  public  display,  if  they  were  fumbhed  with  lists 
of  types  selected  by  naturalists  who  had  paid  special  attention  to  particular 
groups.  If  they  considered  it  the  primary  object  of  their  duty  to  secure 
specimens  of  as  many  of  these  types  as  possible,  and  to  obtain  representa- 
tions (models  or  figures)  of  whatever  they  could  not  procure,  they  would 
possess  a  basis  on  which  to  ground  their  arrangement  of  whatever  else  their 
Museums  contained.     There  would  no  longer  be  great  gaps  in  the  general 

*  On  the  Educational  Uses  of  Museums  (a  pamphlet  of  19  pp.),  by  Edw.  Forbes,  F.ILS.  &c 
Longman  and  Co.,  1853. 
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series;  but  good  types  of  all  the  main  groups  in  the  three  great  kingdoms  of 
nature  would  be  publicly  displayed. 

Frequent  additions  to  a  general  collection  necessitate  continual  re- 
arrangements among  the  objects  deposited  in  Museums  ;  but  a  set  of  hori- 
zontal cases  on  the  floor  may  be  advantageously  appropriated  to  the 
display  of  the  selected  types.  These  will  form  a  sort  of  **  Typical  Epi- 
tome' of  natural  history,  distinct  from  the  rest  of  the  collection.  This 
Epitome  will  serve  as  a  general  index  to  the  whole ;  and  where  a  typical 
specimen  (from  size  or  other  consideration)  could  not  be  ranged  in  the 
horizontal  cases,  a  model  or  figure  would  occupy  its  place,  accompanied  by 
a  reference  to  the  spot  where  (if  it  be  in  the  Museum)  it  may  be  seen.  By 
a  little  tact  and  contrivance,  such  a  Typical  Epitome  may  be  reduced  within 
a  narrow  compass.  Very  limited  Museums  might  advantageously  restrict 
their  collections  to  little  more  than  a  general  typical  series;  always  ex- 
cepting those  special  collections  which  are  to  illustrate  the  natund  history  of 
their  own  neighbourhoods. 

Perhaps  the  plan  of  a  general  circular  inviting  naturalists  to  cooperate  in 
furnishing  typical  series  for  the  departments  with  which  they  happen  to  be 
best  acquainted,  has  not  been  so  successful  as  a  more  special  application  to 
individual  Members  of  the  Association  might  have  proved.  A  few,  however, 
have  kindly  favoured  us  with  lists,  and  the  publication  of  these  may  probably 
prevail  with  others  to  assist  in  completing  a  scheme  which  the  Natural 
History  Section  has  twice  sanctioned,  and  which  partial  experience  has 
proved  to  be  of  considerable  utility.  No  Curator  can  be  equally  competent 
in  all  departments  of  natural  history,  to  select  the  types  best  adapted  for 
illustrating  the  principal  groups*  in  which  genera  are  ranged. 


ANIMAL  KINGDOM. 

the  presen 

__„ ,  _.iers.  &c  ar 

these  terms. 


N.B. — In  the  present  imperfect  state  of  the  returns,  the  divisions  into 
Classes,  Orders,  &c^  are  retained  as  the  respective  authors  have  employed 


Class  MAMMALIA. 
No  list  sent  in. 

Class  AVES. 

The  types  are  selected  for  groups  nearly  according  with  the  arrangement 
of  Mr.  G.  R.  Gray.     List  supplied  by  Philip  Lutley  Sclater,  Esq. 

Ordo  I.  ACCIPITRES- 

1.  Vulturidae Neophron  percnaptems B. 

2.  Falconidae Palco  peregrinus B. 

S.  StrigidsB Strix Jlammea B. 

*  Great  service  will  be  rendered,  if  those  who  furnish  the  lists,  will,  as  far  as  possible, 
g^ve  references  to  good  figures  of  the  types  selected.  A  (B)  should  be  placed  after  such  spe- 
cies as  occur  in  Britain. 
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Ordo  11.  PASSERES. 

a.  FiSSIROSTRES. 

4.  Capri muIgidsB. , . .  « •  Caprimtdgus  europcBUS B. 

5.  Hirundinidse Hirundo  rtistica B. 

6.  CoraciadsQ Coracuu  garrula    B. 

?•  TodidaB   Todus  viridis. 

8.  Momotidae Momotus  brasiliensis. 

9.  TrogonidfiB Trogon  curucui. 

10.  Alc^inid88 Alcedo  ispida B. 

11.  GalbulideB Galbula  viridis, 

12.  MeropidsB Merops  apiaster B. 

19.  BucerotidflB Buceros  rhinoceros. 

b.  Tenuirostres. 

14.  UpupidaB     Upupa  epops B. 

\5,  Promeropldffi Nectarinia  senegalensU. 

16«  Cserebidae   Ccsreba  carulea. 

17.  Trochilidae Trochilus  colubris. 

1 8.  Meliphagidse Meliphaga  phrygia* 

19*  Certhiids    Certhiafamiliaris  , . . . , B. 

e.  Dentirostres. 

20.  SylviidaB Sylvia  Itiscinia    B. 

21.1  urdidee • . . .    Turdus  viscivortu B. 

22.  MuscicapidsB Mttscicapa  grisola  . .  . . , • . . .    B. 

23.  Ampelidae Ampelis  garrula    B. 

24.  Laniidee Lanius  excubitor B. 

d,    CONIROSTRES. 

25.  Corvidae Corvus  corax B. 

26.  ParadiseidaB    .*.»..,    Paradisea  apoda, 

27«  Sturnidae Stumus  vulgaris    B. 

28.  Fringillidae Fringilla  ccdebs B. 

Ordo  III.  SCANSORES. 

29.  Psittacidae Psittacus  erit/iacus, 

30.  Ramphastidae Ramphastos  toco. 

SI.  Capitonidae Capito  cayanensis. 

32.  Picidae     Picus  major    B. 

33.  CuculidaB    CuctUus  canorus B. 

34.  Musophagidae Musophaga  violacea. 

Ordo  IV,  COLUMBiE. 

35.  Columbidae Columba  palumbus B. 

Ordo  V.  GALLING. 

36.  Cracidae Crax  alector. 

37.  Megapodidae Megapodius  lapeyrousii. 

38.  Phasianidae Phasianus  colchicus    B. 

39.  Tetraonidae Tetrao  tetrix B. 

40.  ChioDididae Chionis  alba. 

41.  Tinaroidae Tinamus  tncgor. 
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Ordo  VI.  STRUTHIONES. 

42.  Struthionidae  . .  • « . .    Struthio  camelus. 

43.  Apterygidae    Apteryx  atistralis, 

Ordo  VII.  GRALLiE. 

44.  Otididae Otis  tarda B. 

45.  Charadriidae Charadrius  pluvialia B. 

46.  Gruidas Chus  cinerea   B. 

47.  Ardeidae Ardea  cinerea B. 

48.  Scolopacidae    Scolopax  rusticola B. 

49-  Palamedeidae Palamedea  comuta B. 

60.  Rallidae Rallus  aquaticus B. 

Ordo  VIII.  ANSERES. 

51 .  AnatidaB Anas  boschas B. 

52.  Colymbidae Podiceps  minor , B. 

53.  Alcidae    Utamania  tarda B. 

54.  Procellaridae Procellaria  pelagica B, 

55.  Laridae    Larus  canus   ^ B. 

56.  Pelecanidae Phalacracarax  carbo , , . .  B, 

Class  REPTILIA. 
No  list  sent  io. 

Class  PISCES. 

No  typical  series  sent  in ;  but  Jonathan  Couch,  Esq.  has  furnished  the 
following  list  of  British  Fish,  which  he  considers  may  be  useful  to  local 
Museums,  as  they  can  all  be  procured  at  small  expense. 

Blue  Shark)  Carcharias  §laucu8y  or  else  the  Toper,  Oakrius  vulgaris* 

Picked  Dog,  as  an  example  of  such  as  have  spines  on  the  back. 

Nursehound,  Scyllium  Caiulus,  as  one  of  the  Ground  Sharks. 

Porbeagle,  as  one  of  the  class  that  bears  a  ridge  on  the  side  near  the  tail. 

The  Common  Skate,  or  the  Thornback ;  and  fbr  examples  of  variations  in 
the  teeth,  as  being  conspicuous  objects  of  distinction  among  Sharks  and  Rays» 
the  jaws  should  1^  exhibited  separately.  A  complete  series  of  them  from  all 
the  British  species  of  these  two  subfamilies  would  be  very  instructive,  and 
might  be  easily  obtained. 

As  aberrant  genera,  the  Monk,  Torpedo,  and  Sting-ray. 

The  Perch,  or  Bass. 

Smooth  Serranus,  for  those  with  a  single  dorsal  fin  and  serrated  gill-covers. 

The  greater  Weaver. 

Surmullet. 

Common  Gurnard ;  the  mailed  Gurnard  for  an  aberrant  type. 

Common  Cottos  and  armed  Bullhead. 

Of  Sticklebacks ;  the  fifteen-spined  should  be  preferred,  as  being  easy  to 
be  procured,  and  more  easily  examined  than  the  smaller  species. 

The  Common  Sea  Bream.     Ray's  Bream. 

Common  Mackerel,  or  else  the  Tunny.    Scad. 

Doree. 

Red  Band-fish. 

Grey  Mullet. 

Common  Blenny.    Wolf-fish.    Gattorugine.    Butter-fish. 

Rock  Goby. 
1855.  I 
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Either  of  the  Caliionymi,  but  C  Lyra  in  preference. 

Angler. 

Bailan  Wrass,  and  as  an  example  of  the  Wrass  tribe  with  serrated  gill- 
covers,  the  Corkwing.  The  Cook  also  Would  be  desirable,  as  displaying 
beauty  of  colouring ;  which  by  art  may  be  preserved  from  fading. 

I  pass  over  the  freshwater  fishes,  to  name.the  Gar-fish,  and  its  congener, 
the  Skopdter. 

Flying-fish,  and  in  preference  the  Exoctshts  exilienst  as  being  perhaps  the 
only  bpecies  ever  yet  found  in  our  seas. 

Herring  or  Pilchard. 

Cod-fish. 

Coal-fish. 

Hake,  Rockllng,  for  aberrant  genera. 

The  Plaice,  or  Flounder,  looking  to  the  right. 

Brill,  looking  to  the  left.  Hhombus  hirtus,  as  possessing  peculiarities  of 
form,  toughness  of  skin,  and  remarkable  position  of  the  dorsal  fin. 

The  Sole,  showing  an  elongated  form. 

The  Lump-fish,  and  any  of  the  smaller  species  in  spirit 

The  Remora,  as  displaying  a  variation  in  the  mode  of  forming  adhesion 
(which  may  be  illustrated  b^  another  method  of  doiiig  the  same  thing, 
although  with  a  very  difierent  object,  in  the  Sea  Lamprey). 

The  Common  Eel,  or  Conger. 

The  larger  Launce. 

Syngnathus  actis,  for  the  subfamily  with  tail  and  pectoral  fin,  bearing 
its  young  in  a  pouch ;  and  ;S'.  Ophidian^  not  having  these  fins,  and  bearing 
its  ova  adhering  to  the  belly. 

Sun-fish. 

XOLLVSCA. 

The  following  fist,  from  Cephalopoda  to  Tunicata,  has  been  supplied  by 
S.  P.  Woodward,  Esq.  ^ 

Classia  I.  CEPHALOPODA, 

Best  example,  Spirula. 

Ordo  L   DlBRANdtlATA. 

(Onychoteuthis  or  Ommastrephes.) 
Fam.    L  Argonautidse  ..  Argonauta  argo. 

2.  OctopodidsB. , . .  Octopus  vulgaris B. 

3.  TeuthidsB     Loligo  vulgaris B. 

4-.  Belemnitidee    . .         Belemniies  Oweni  ....   B. 

5.  Sepiadae Sepia  officinalis B. 

6.  SpirulidsB    ....  Spirula  Peronii B* 

OrdoIL  TETRABRAMCttfATA.  (Orthoccras.) 

Fam.    L  NautilidsB    Nautilus  pompilius. 

2.  Orthoceratidse. .         Actinoceras  giganteum     B. 
8.  Ammonitidae  ..         Ammonites  Jason    ..,.    B. 

Classic  IL  GASTEROPODA. 
(  Turbo  marmoratusJ) 
Ordo  L  NucLEOBRANCHiATA.  (Cariuaria.) 
Fam.    1.  FirolidsB  .......        Firola  eoronatd. 

2.  Atlantidae    ....         Atlanta  Peronii. 


J 
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Ordo  II.  Prosopobranchiata.  (BucciDum  and  Turbo.) 


Fam.  1.  Strombidffi  ... 
2.  Buccinids  . .  . 
S.  Conidae    . . . »  . 

4.  Volutidae 

5.  Cypreeidse    ... 

6.  Naticidee 

7.  CancellaWadee . . 

8.  Pyramidellidse. . 

9.  Calyptrftida    • 

10.  lanthinidse  . . , 

11.  TurritellidfiB. . . 

12.  Cerithiadee 

1 3.  MelaniadaB  . .  • 

14.  Litorinidee  . . . , 

15.  Paludinidse  ... 

16.  Turbintdae  . . . . 

17.  HaliotidsB    . . . . 

18.  FiBsurellidae 

19.  Neritidse 


20.  PatellidsB 

21.  Dentaliadas  .. .. 

22.  Chitonidn 


Strambui  giganfmuk 
Buccinum  undatumt ...    B. 
Conus  marmoreus. 
Valuta  mimca. 
CyprcBa  tigris. 
Natica  millepuncUUa. 
Tricho&opis  borealis   ..    B. 
Pyramidella  dolabrata. 
Calyptnata  sinensis ....   B. 

larMina  exigua B. 

Turriiella  communis  . .    B. 
Cerithium  vulgcUum. 
Melania  inquinata. 

Litorina  litorea B. 

Paludina  vivipara  • . . .  B. 
Trochus  Zizyphinus  . .  B. 
HalioHs  iubencutata  . .  B. 
FissureUa  reticulata  . «  B. 
Nerita  petwonta. 

PcUella  vulgata   B. 

Dentalium  Tarentinum  B. 
Chiton  kevis    . .  . « • . .  •    B. 


Ordo  III.  PuLMowiFERA*  (a  great  Buiimus  or  Achatina.) 
§(  1.  iDoperculata. 

Fam.    1.  tielicidffi Helix  pomatia  ^ B. 

2.  Limacidn    ....  Limax  antiquarum «...  B. 

3.  Oncidiadae  ....  Oneidium  ceUicum  ....  B. 

4.  Limneidae    ....  Limncea  stagnalis  «...  B. 
6.  AuriculidaB Conovulus  denticulalus  B. 

{}  2.  Operculata. 

6.  CyclostomidflB..  Cyctostoma  elsgans,..^    B. 

7.  AciculidsB    •  • . .  Aciculajusca  ••..••.•    B. 

Ordo  IV.  Opisthobranchiata.  (Aplygia.) 
(§  1.  Tectibranchiata. 

Fain.    1.  Tomatellidse  ..  Tomatellafasciata. , ,.    B. 

2.  BuHidsB    Bulla  hydaiis B. 

§{  2.  Inferobranchiata. 

Fam.    3.  Aplysiadae  ....         Aplysia  hybrida B. 

4.  PleurobranchidaB         Pleu.  tnembranaceus  . .    B. 

5.  Phyllidiadae Diphyllidia  lineata B. 

§§  S.  Nudibrancbiata. 
Fam.    6.  Doridea   

7.  TritoniadsB .... 

8.  «^olid8B    

9.  Phyllirhoides  .. 
10.  Elynadtt 


Boris  tuberculata B. 

Tritonia  Hombergi. ...    B. 

JEoUs  papillosa B. 

PhylUrhoa  buc^haia. 

Elysia  viridis B. 

i2 
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Classia  III.  PTEROPODA. 
Ordo5.  Aporobranchiata.  (Cleodora.) 


1.  Hyaleidffi     . 

2.  Limacinidee . 
S.  Cliidse 


HyaUa  telemtu. 
Limadna  arctica* 
Clio  barealis. 


Classis  IV.  ACEPHALA.  (Cytherea,  Chionc.) 

Classis  V.  CONCHIFERA. 
Ordo  L  Lamellibranchiata.. 


Fam.  1.  PeotiDidae 

2.  Osfreidae  . . , 

3.  Aviculidse   . 

4.  MytilidsB  . . . 

5.  Arcadse    . . . 

6.  Nuculidse. . 
7*  TrigouiadaB . 
8.  Uuionidse. . . 


§§1.  Asiphonida. 


Pecten  nutximus B. 

Ostrea  edulis B. 

Avicula  margarit^era, 

MytUus  edulis B. 

Area  NocB, 

Nucula  nucleus B. 

Trigonia  clavelkUa, ...  B. 

Uhio  pictorum    B. 


9.  Chamidffi. 

10.  HippuritidaB    •• 

11.  TridacnidaB  . . .. 

12.  Cardiadse 

13.  Lucinidae 

14.  AstartidaB    . .  . . 

15.  CypriDidaB  . . . . 

55  3, 

16.  VeneridaB    . . . . 

17.  MactridaB    ,. . . 

18.  TeliinidaB    ..., 

19.  SolcnidaB 

20.  MyacidaB 

21.  AnatinidaB  .. . . 

22.  GastrocbasnidaB 

23.  Pholadidae 


§§  2«  Integropallialia. 


Chama  tnacrophylicu 
(  CaproHna  semistriata.) 
Tridacna  gigcts. 

Cardium  (echinatum), .  B. 

Lucina  borealis B. 

Astarle  sulcata    B. 

Cyprina  Islandica  . .  •  •  B. 

Sinupallialia. 

Cytherea  chione B. 

Mactra  stultorum    ....  B. 

Tellina  (crassa) B. 

Solen  ensis B. 

Mya  arenaria B. 

(  Thracia  pubescens)  . .  B. 

Gasirochcma  modiolina  B. 

Pholas  dactylus B. 


Classis  VI.  BRACHIOPODA. 

Ordo  II.  Palligbranchiata. 


Fam.    1.  TerebratulidaB . . 

2.  SpiriferidaB  .... 

3.  RhynchonellidaB 

4.  OrthidaB 

5.  ProductidaB .... 

6.  CraniadaB     .... 

7.  Disci nidaB    .... 

8.  LingalidaB   .... 


Terebraiula  caput-ser- 

pentis B. 

Spirifera  striata B. 

Hhynchonella  psittacea  B. 

Orthis  restipinata   ....  B. 

Producta  gigantea  ....  B. 

Crania  anomala     ....  B. 
Discina  lamellosa. 
Lingula  anatina. 
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Classis  VII.  TUNICATA. 
Ordo  III.  Heterobrakchiata,  BL 

1.  Ascidiadae   ...»  Ascidium  intestinale   . .    B. 

2.  Clavellinidae    . .  ClaveUina  lepadiformis    B. 

3.  Botryllidae  ....  BotryUtis  violaceus ....    B. 

4.  Pyrosomidffi    . .  Pyrosoma  aUanticum, 

5.  Salpidaa   Salpa  democratica. 

MoUu9ca  (corUinfied). — G.  Busk,  Esq.  has  furnished  the  following  list  for 
the  lower  groups  of  MoUusca. 

Classis  POLYZOA. 
Ordo  I.    P.  INFUNDIBULATA. 

Subordo  I.   Cheilostomata.    (Celleporina.) 

§  A.  Polyzoarivm  articulated, 

§§  a.  UniseriaL 

Fam.  1.  Catenicellidee CateniceUa  hastata. 

§§  b.  BumtUtiserial, 

Fam.  2.  Salicornariadse    ....         SalicomariafarcinUnoides. .    B. 
3.  Cellulariadae    Cellularia  Peachii B. 

§  B.  Polyzoarium  not  articuiated^  but  continuous  throughout. 

§§  a.  Uniserial. 
Fam.    4<.  Scrupariadee Scruparia  chelata  • B. 

§§  b.  Bi-mukiseriaL 

Fam.    5.  Farciminariads     . .  Farciminaria  acuUata. 

6.  Gemellariadce    ....  GemeUaria  loricata    B. 

7*  Cabereadae    ......  Caberea  Hooheri B. 

8.  Bicellariadee Bicellaria  dUata    B. 

9.  Flustradse FhutrafoUacea B. 

10.  Membraniporadse . .  Membranipora     membrano' 

cea B. 

LepraUa  auriculata    B. 

11.  Celleporadae Cellepora  pumicosa    B. 

12.  EscharadsB Eschara  foUacea B. 

IS.  Vincttladae. .  • Vincularia  omatcu 

14.  Selenariadae Cvpularia  Lowei, 

Subordo  IL  Ctclostomata.  (Tubuliporina.) 
§  1.  Erects  not  adnate. 

§§  a.  Articulated^  or  having  the  poly zoary  divided  into  intemodes  united  by 

flexMejoints. 

Fam.  1.  CrisiadsB Crisiaebumea  B. 

§§  b.  Poly  zoary  continuous  throughout 

Fam.  2.  Idmoneadas Idmonea  adanHca B. 

Pustulipora  defkxa B. 
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§  2.  Decu9iU>ent,  more  or  hss  adnate. 

Fani.  S.  AlectoadaB Alecto  granukUa B. 

4*.  TubuliporadsB Tvbulipora  serpens    B. 

5.  DiscoporadsB Discopora  patina   B. 

Subordo  III*  Ctbmostomata.  (Vesioularina,) 

§  1.  Corneous;  tkepoiyMoary  composed  of  a  homy  substance^  sometimes  con' 

tainiug  earthy  matter, 

^  . .  f  anu  i.  Vesiculariadae Serialaria  lendigera B. 

2.  Farelladae    JBoioerbankia  imbricata  ....    B. 

§  2.  Camose;  Uiepolyzoary  composed  of  a  fleshy  or  semigeiatinous  subsUffl^f 
Fam.  3.  Alcyoniadee Alcyonium  gelatinosum  ....    B. 

Subordo  IV.  Pedicellinea. 
Fam.  1.  PediceHinidse PediceUina  echinata B. 

Ordo  II.  P.  HIPPOCREPIA, 

§  1.  Lophophore  biiateral  f  mouth  Jumished  with  a  valve. 

§§  a.  Free,  locomotive. 

Fam.  1.  Cmtatellidae    ......  Cristatella  mueedo ........   B. 

^  b.  JRooted. 

Fam.  2.  Plumatdlidse AlcyoneUafangosa, .......    B. 

§  2.  Ifiphophote  orbicular,  mouth  destitute  qfa  valve* 
Fam.  Paludiceliidae Paludicella  Ehrenbergi ....    B. 

Arachnid(u — R.  H.  Meade,  Clsq,,  biis  forwarded  the  list  for  this  group. 

Ordo  L  ARANEIPEA, 

Tribus  Octokqculina. 

Epeira  diadema  (best  type  for  the  whole  ord^r). 

Fam.        L  Mygalidss  (Latebricolse)         Mygale  avioularia, 
II.  LjcosidaB  (Cursores)  . .  Lycosa  tarantula. 

(Lycosa  toccata) B. 

III.  -Salticidtt SaMicus  scenicus    B. 

IV.  Thomi8id8B(Laterigrad8e)        Thomisus  cristatus B. 

.  V.  Drassidse  (Niditelae)   . .  Clubiona  holosericea B. 

VI.  AgelenidaB  (TassiteHe)  Agelena  labyrinthica B. 

VII.  Theridiids Theridion  nervosum B. 

VIII.  Linyphiidas  (Retitelae)  Linyphia  momtatta B. 

IX.  Epeiridn  (Orbitelas)   . .  Epeira  diadema B. 

Tribus  Semoculina. 

Fam.  X.  Dysderidae  (Tubjcolss)  Dysdera  erythHna B. 

Ordo  II.  PHRYNEIDBA. 

V  Phrynui  lunaius. 

Ordo  III.  SCORPIONIDEA. 

Fam.    I.  Scorpionidse Scorpio  Europceus. 

II.  Buthides   Buthus  afer. 

III.  Centrurides   Centrums  galfineuSf 

IV.  Abdroctonides Androctonus  bicolor. 
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t^am. 


Subordo  I.  Thelyphonidjb. 
Thehfphonus  caudatus, 

Subordo  II.  Pseudo-bcorfiokidjb. 

Ch^er  cancraides    B. 

Ordo  IV.  PHALANGIDEA. 
I.  Solpugiid^p   GcUeodes  araneoides. 


II.  PhalangiidflB . 

III.  Troguliidaa    . 

IV.  Gonyleptiidce 
V.  SiroDidae   . .  . 


Phalangiumparktmum.  • . ,  B. 

Troguliu  nepaformH B.  ? 

Gonyleptei  horridui. 

Siro  rubens    B. 


Ordo  V.  ACARIDEA. 


Fmn.    I.  Trombidiadae    ., 
II.  G^Wimasiidaet. .. 

III.  Acariidae 

IV.  IxodiidsB    

V.  Chevletiidae 

VI.  HydracbnadaB  . . 


Trambidium  holosericeum  . .  B. 

Gammcuwcoleoptraforum. .  B. 

Acams  damesHcus B. 

Ixodes  JRidnus  , .  .  < B. 

Sarcoptes  Scabiei B. 

Limnochares  holosericea B. 


OBUSTACEA. 

The  following  list  of  the  Podophthdlma  is  furnished  by  T.  Bell,  Esq., 
President  of  the  Linnean  Society, 

SabclasBis  PODOPHTHALMA. 
Ordo  DECAPODA. 
Subordo  Brachyura. 


Fam.  LeptopodiadsB 

Leptopodia  sagiUaria. 
(StmorynehuaPhakmgium 

)B. 

MaiadsB    .....% 

B. 

Parthenopidae 

Parthenope  harrida. 

CaneeridsB   

B. 

Subfam.  Cryptopodia  (^thrina)          Mthra  scruposa. 

Arcuata  (Cancerina) 

Cancer  Pagurus . . . . 

B. 

Quadrilatera  (Eriphina)          Eripkim  fpin^rom^ 
Fam.  PortunidsB Portunus  puoer    

B. 

Thelphusidae    

ThOphtrnfluviaiilis. 

GecarcinidaB    

Gecarcinus  ruricola. 

Pinnotheridaa 

PinnoiUrf*  Pisum 

B. 

Ocypodidae 

Ocypode  Ippetts. 
(Gelasimtu  vocans). 

Gonpplacida3   ••..•• 

Gmofiam  angubiUi 

B. 

Grapsidaa 

Orapsuft  pi0iU9f 

Leucosiadss 

1  NauUkgrapsus  mimttus) 
Leueona  Urania. 

B. 

Calappadae 

(Aberrans.)  Ebalia  Pennantii  .. 

Chlappa  granulata. 
(Aberrans.)  MoMa  VMar. 

B. 

Corystid© 

Ckmffm»  Comvelaunus  . . 

B. 

Porippidae 
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Subordo  Anomoura. 

Fari.  DrotniadfiB   . . 

, Dromia  vulaairis  ...... 

. ,    B. 

Homoladae  ., 

Homola  spinifrons. 

Lithodes  arctica    

..    B. 

Raninadoe    . . 

Banina  dentaia. 

Hippadse  ... 

Remipes  testudifiarius. 

Paguridae. . . . 

, Poffurus  Bemhardus  . , 

(Aberrans.)  Birgus  Latro. 

..    B. 

Subfam.  PorcellaDidae 

PorceUana  violacea. 

Porcellanina 

Porcellana  platycheles  . . 

..    B. 

Galatheina  . . 

........           Galaihea  strigosa 

Subordo  Macroura. 

..    B. 

Fam.  ScylLaridee  .. 

Scgllarus  arctus. 

PalinuridsB  . . 

PaUnurus  vulgaris 

..    B. 

Thalassioidoe 

Tkalassina  scorpianides. 

Gebia  DeUura 

..    B. 

Astacidse 

Abacus  JluviaHlis 

..    B. 

CraiigoDidae . . 

Crangon  borealis. 

Crangon  vulgaris 

..    B. 

Alpheids... . 

Alpheus  bidens, 

Alpheus  ruber 

..    B. 

Palemonidae. . 

PalBtnon  CarcinuSm 

Palemon  serratus 

..   B. 

PensBidflB 

PencDus  Caramote. 

PetUBUS  trisulcatus  .... 

..    B. 

Cumads  . . . . 

Cuma  tritpinosa 

Ordo  STOMOPODA. 

..    B. 

Fam.  MysidsB   

Mgsis  Chamalean 

B. 

Leuciferidsa . . . 

Leucifer  Typus. 

PhyUosoma  kuicome. 

Phyllosomatidee 

£richthid8B  . .  i 

.......           Erichthus  viireuSm 

SquilladaB. . .  •  • 

Squilla  Mantis 

B. 

Dr.  Baird  furnishes  the  following  list  for  Entomostraca. 

DiyMo  EKTOMOSTRACA. 
Legio  I.  BRANCHIOFODA, 

Ordo  I.  PHYLLOPODA. 

Apus  Cancriformis , . . .    B. 

Chirocephahis  (Branchipus)  diaphanus B. 

Legio  II.  LOPHYROPODA. 
Ordo  I.  OSTRACODA. 

a^^.  jf-''-'^-- B. 

Cythere  reniformiSf  sea  water .,.,....    B. 
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Ordo  IL  CLADOCERA. 

Daphnia  guadricaniis • B. 

(Jhydorus  {Lynceus)  sphcericus   . .' B. 

Ordo  III.  COPEPODA. 
Cyclops  vulgaris B, 

Legio  IIL  PCECILOPODA. 
Ordal.  SIPHONOSTOMA. 

Argfulus  foliacetis  (od  Stickleback) B. 

Caligus  Mulleri  (on  Cod) B. 

Lq>eophtheirus  (  Ualigus)  Siromii  (on  Salmon). ...    B. 

Ordo  JI.  LERN^IDiE. 

Chandracanihus  hphii B. 

Lenusa  branchialis B. 


The  following  list  for  the  Cirripedia  is  communicated  by  C.  Darwin,  Esq. 

Subclassis  CIRRIPEDIA. 

Ordo  I.  THORACICA. 

PoUicipes  mUeUa  (best  type  for  the  order). 

Fam.  1.  Balanidae  (sessile  Cirripeds). 

Subfam.  1 .  Balaninse Balanus  tintinnabulum. 

porccUus B. 

2.  Chthamalinee   Chthamalus  stellatus    . .    B. 

Catophragmus  polymerus 

(as  connecting  Balanidaa 

with  Lepadida}). 

Fam.  2.  Verrucidae Verruca  stramia B 

S.  Lepadidffi  (pedunculated 

Cirripeds) Lepas  anaHfera    B 

Ordo  II.  ABDOMINALIA. 

Cryptophialus  miriuius* 

Ordo  III.  APOD  A. 

Proieolepas  bivincta. 


EADIATA. 

Among  these,  G.  Busk,  Esq.  has  furnished  the  following  list  for  the  class 
Anthozoa. 

Classis  ANTHOZOA. 
Subclassis  I.  A.  hydroida. 
Ordo  I.  TUBULARINA. 

Fam.  1.  CorynidsB    Caryne  pusilla. B. 

2.  TubulariadsB   TuMaria  indivisa B. 
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Ordo  IL  SERTULARINA. 

Fam.  3.  Sertulariadae    Sertularia  abietina B. 

PlumtUaria  cristota B. 

4.  Campanulariadse Laomectea  dichotoma   ....    B. 

Ordo  III.  HYDRINA. 
Fam.  5.  Hydroidas    Hydra  viridisy  or  vulgaris.    B. 

Subclassis  II.  A.  asteroid  a. 

Fam.  1.  Pennatulidae    Pennatula  phosphorea ....  B. 

2.  Gorgoniadae     Gorgonia  verrucosa B. 

3.  Alcyonidte Alcyonium  digiiatum  ....  B. 

4.  Antipathidae    Antipathes  myriophylla  ...  B. 

Subclassis  III,  A.  helianthoida  (Zoantharia). 

Ordo  I.  MALACOPERMATA. 

§  1.  Polypes  associated  by  a  common  base. 

Fam.  1.  Zoauthidse Zoantkus  Couchii    B. 

§  2.  Polypes  separate, 

Fam.  2.  Actiniadae   Acdfda  mesemhryanthemum  B. 

3.  Lucernariadae Lucemaria  auricula. 

Ordo  II.  SCLERENCHYMATOSA.  (Corals.) 
Subordo  I.  Aporosa. 
Fam.  1.  Turbinolidae. 

Tribus  1.  Cyathininas   Cyathina  cyatkus, 

2.  TurbinollDSB   Turbinolia  borealis. 

Fam.  2.  Oculinidae   Oculina  virginea. 

3.  AstreidaB. 
Tribus  1.  Eusmilinas. 

§  1.  E.  propriee    Eusmiliafastigiata. 

2.  E.  confluentes Ctenophyllia  maeandrifes. 

3.  E.  aggregatae   Stylina  echifiulata. 

4.  E.  immersae Sarcinula  organum. 

Tribus  2.  Astreinae. 

§  1.  Astreinae  hirttt     ....  CairyophyUia  Smithii B. 

2.  A.  confluentas  .*....,  Meandrinafilograna. 

3.  A.  dendroidae Cladocora  ccespitosa. 

4.  A.  aggregatae Astrea  cavernosa, 

5.  A.  reptantes Angia  rubeola, 

Fam.  4.  Fungidae. 

Tribus  1.  Cyclolitinae CycMites  elliptica. 

2.  Funginae Afiabacia  orbulites, 

3.  Lophoserinae Agaricia  undata, 

Subordo  II«  Zt  perforata  seu  porosa. 

Fam.  5.  Eupsammidae Eupsammia  trockiformis. 

6.  MadreporidaB. 

Tribus  1.  Madreporinae    ....  Madrepora  muricata. 

2.  Explanarinaa ExpUmaria  crater, 

Fam.  7.  Poritidae. 

Tribus  1 .  Poritinaa Porites  conghmeraia. 

2.  MontiporiDaB Alveopora  rubra. 
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Subordo  III.  Z.  tabulata. 

Fam,    8.  Milleporids MUkpora  alcicomU. 

9.  Favositidae. 

Tribus  1.  Favositinae    Favosites  Gothlandica* 

%  Chsetetinae Chatetes  radians, 

S*  HalysitiDffi    Hcdysites  escharoides. 

4.  Pocilloporinffi    ....  PociUopora  aeuta, 

Fam.  10.  Seriatoporidaa Seriatopora  subulata* 

11.  TbecidsB Thecia  Stoinderniauu* 

Subordo  IV.  Z.  rugosa. 

Fam.  12.  Stauridaa    Stauria  astreiformis, 

13.  Cyathaxonidae Cyathaxania  comu  (fossil). 

14.  Cyathophyllidse    

Tribus  I,  Zaphreotinas Zaphrentis patula  (fossil). 

2.  Cyathophyllioae     . .  CyathophyUuin  helianthoides 

(fossil). 
8.  LithodendroniD8B  . .  LUhodendron  ureg%$iai»e 

(fossil). 
Faqi.  15.  CystipbyllidsB   ......  Cystiphyllum  Silurieme  (fossil). 


VEGETABLE  EINODOM. 

Dried  p\mt$  frqm  tbe  Herbarium  cannot  be  advantageously  displayed  in 
glass  cases.  The  following  method  may  be  adopted  for  the  Typical  £pitomes — 
a  few  wax  models  ot  flowers,  with  figures  of  such  parts  as  require  to  be 
magnified;  but  especially  entire  fruits,  with  dissections  exposing  the  seed 
and  embryo.  A*  a  general  plan  for  fruits  and  seeds,  there  should  be  ex- 
hibited,-r- 

1.  Entire  fn^it,  dried  or  (where  succulent)  modelled  in  wi^^.  , 

2.  Section  o|*  the  pericarp  to  expose  the  seed  in  position* 

3.  Entire  seed. 

4.  Section  of  seed  to  expose  the  embryor 

5.  Embryo.  When  minute,  it  may  be  preserved  as  a  microscopic  object, 
and  accompanied  by  a  figure  of  it  magnified. 

These  preparations  should  be  protected  against  the  attacks  of  ipsects,  by 
being  steeped  ip  a  soluMon  of  corrosive  sublimate. 

In  addition  to  the  illustrations  displayed  in  the  Epitome,  dried  specimens 
and  figures  mav  be  arranged  in  a  "  Typical  Herbarium.** 

If  the  following  plan  of  drawing  up  a  joint  list  of  objects  for  the  ^*  Typical 
Herbarium,'*  and  the  Epitome  to  be  exposed  under  glass,  should  be  approved, 
iMrill  be  continued  in  a  Second  Report.  J.  S.  Hbnslow. 
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Typical  Herbarium. 


Classis  I.   DICOTYLEDONES. 
Subclassis  1.    THALAMFFLORiE. 

Ordo.    Ranunculace^. 

Tribus,    Clematidese   

Clematis  vitalba E.B.    612. .  B. 

cirrhosa B.M.  1070. 

•  (Atragene)  ver- 

ticillaris B.M.    887 

Tribus.   Anemones. 

Anemone  Pulsatilla. .  E.B.      51  • .  B. 
narcissiflora  . .  B.M.  1120 

—  hepatica B.M.      10 

Tribus.  Ranunculea^ 

Ranunculus  aquatilis  E.B.  101.  •  B. 
bulbosus E.B.  517.  .B. 

—  anrensis E.B.  135. .  B. 

r  ficaria E.B.  584. .  B. 

Tribus.   Helleboreae. 

Helleborus  niger    . .  B.M.       8. . 

foBtidus E.B.    618. .  B. 

Nigella  damascena     B.M.     22. . 

Aquilegia  vulgaris . .  E.B.  297. .  B. 
Tribus.   Pseonieae. 

Paeonia  officinalis  . .  B.M.  1784. .  B. 

coralUna    E.B.  1515..B. 

Tribus.   Actaeese. 

Actaea  spicata E.B.    918. .  B. 

Ordo.     DiLLENIACEJB     

Tribus.   Delimeae. 

Delima  hebecarpa.  Dell.Ic.     72 
Tribus.   Dilleneae. 

Dillenia  speciosa.  Sm.Ez.Bot.  2 

Ordo.     MAGNOLIACEiE. 

Tribus.   llicieae. 

llicium  floridanum    B.M.    439 
Tribus.  MagnoliesB. 

Magnolia  grandiflora  B.R.    518 


Specimens  displayed  under  glass. 


(  a  kmgitadinal  «nd 
'^  a  tnuurene  section* 


r.T.Herb. 


Flower. 


F,  fruit. 
P,  pericarp. 


Figure 


r.T.Herb. 


F,(P 


F,(P 


F 
F,f  P 


S.ieed. 


■i 


F,(P 
F,  P 

F,(P 


E.  enxbiyo* 


'.{ 


dry  & 
wax 


t;.T.Herb, 


S,(S 


E+fig. 


MINEBAL  EINODOM. 

For  educational  uses,  the  mineralogical  and  geological  portions  of  the 
Typical  Epitome  may  be  preluded  by  a  few  illustrations  of  some  of  the 
important  properties  of  minerals.  The  following  notice  of  such  illustrations 
as  have  been  introduced  into  the  Ipswich  Museum  may  suggest  others. 
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No.  !•     As  maDY  of  the  elements  as  can  be  exposed  under  glass. 
,,    2.    Scale  of  temperatures  at  which  some  of  the  elements  appear  solids 

liquid,  and  gaseous. 
,9     3.     A  compound  substance,  of  given  weight,  exhibited  with  the  rela- 
tive weights  of  the  ingredients  of  which  it  is  composed : — 
Ex,  gr.    Cinnabar  (HgS) ;  with  sulphur  and  mercury. 

„  A  grain  of  water  (HO) ;  with  relative  bulks  of  oxygen 

and  hydrogen. 
„         Gypsum  (CaO,S03+2HO) ;  with  lime,  sulphuric  acid, 
and  water. 
„    4.    Malleability,  extreme  in  gold. 
„     5.    Ductility,  extreme  in  platina. 
„    6.    Specific  gravity  illustrated  by  a  drawing. 

„    7«     Hardness,  tested  by  nine  simple  minerals  adopted  in  Mohs's  scale, 
each  scratched  by  the  one  which  succeeds,  except  the  last,  which 
is  scratched  only  by  diamond. 
I.  Talc.    2.  Rock-salt.    3.  Calcite.    4.  Fluor.    />.  Apatite.    6.  Fel- 
spar.   7*  Quartz.    8.  Topaz.    9.  Corundum. 
^    8.    Magnetism  with  polarity,  exposed  by  a  compass-needle  deflected 

by  a  piece  of  magnetite. 
yy    9.    CrvstallizatioD  produced  from  four  predisposing  influences : — 

1.  Sdudofiy — alum;  blue  copperas;  and  ferrocyanate  of  potash. 

2.  Fusion, — bismuth ;  sulphur ;  and  slag  of  an  iron  furnace. 

3.  SvbUmatUm, — naphthaline;   camphor;  and  biniodide  of  mer- 

cury. 

4.  PreeipUaiian, — ^lead;  tin;  and  silver, 
„  10.    Cleavage,  very  distinct  in, — 

1.  one  direction,  in  mica; 

2.  three  directions,  in  calcite ; 

3.  four  directions,  in  fluor. 

„  11.    Models  to  illustrate  the  six  systems  of  crystals;  severally  repre- 
sented by  a  letter  and  a  colour  as  follows :  — 

Cubic  system O Red. 

Pyramidal Q Orange. 

Rhombohedral R Yellow. 

Prismatic P Green. 

Oblique S    Blue. 

Anoithic    T Purple. 

„  12.    Pseudomorphism  in  Haytorite,  t.e.  quartz  in  the  form  of  datholite. 
„  13.    Nodular  arrangement, 

1.  from  igneous  action, — in  devitrified  glass;   and  in  Corsican 

granite ; 

2.  from  aqueous  agency, — in  iron  pyrites ; 

3.  metamorphic  rearrangement, — in  a  mass  of  limestone  (nodular 

disintegration). 
„  14.    Stalactitic  and  stalagmitic  concretions, — in  calcite. 
„  15.     Polarization  of  light 
„  16.    Double  refraction,—- in  calcite. 

Mineralogy. 

An  Epitome  of  this  science  has  been  formed  by  placing  one  small  specimen 
of  every  procurable  species  noticed  in  Brooke's  ^  Mineralogy,'  on  stout  card- 
board of  a  given  size.  A  letter  indicating  the  system,  and  printed  on  the 
appropriate  colour,  is  pasted  on  the  cardboard  to  the  left  above  the  specimen. 
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and  its  chemical  composition  is  introduced  to  the  right ;  the  name  \A  addeo 
below.  The  whole  does  not  occupy  &  feet  by  2,  although  blank  spaces  are 
left  for  the  species  not  yet  obtained. 

Geolofft/. 

As  no  returns  have  ^et  been  received  from  geologists,  perhaps  we  may 
improve  upon  the  suggestions  ofiered  in  the  Circular,  by  asking,  in  addition, 
for  lists  of  such  genera  as  first  occur  in  each  formation,  and  also  of  such 
as  disappear  in  each.  It  will  be  serviceable  to  those  who  cater  for  Museums, 
to  receive  references  to  localities  whence  the  typidal  rock  specimens  may  be 
most  readily  obtained. 


P.S.  Since  the  above  was  in  type,  Professor  Huxley  has  suggested  the  fol- 
lowing arrangement  as  an  approximation  to  a  scheme  which  shall  exhibit  the 
equivalent  classes  and  sub^classes  of  the  Animal  kingdom.  The  brackets  imply, 
that  in  his  opinion  there  is  good  reason  for  fusing  into  one  group  the  sub- 
classes thus  united,  and  giving  a  new  name  to  the  whole,  to  be  regarded  as 
equivalent  to  the  other  sub^classes.  Where  (H?)  is  added  to  a  group,  he 
Considers  it  very  doubtful  whether  such  is  really  an  equivalent  to  the  other 
sub-classes.  An  (R)  is  placed  after  those  groups  which  were  united  by 
Cuvier  under  Radiata.  Professor  Huxley  proposes  at  the  next  meeting  of 
the  Association  to  read  a  statement  of  his  reasons  for  proposing  the  above 
classification,  and  to  discuss  ferny  points  in  it  which  may  appear  doubtful  to 
other  naturalists. 

I.  Vertebrata. 

(Abranchiata.) 

Mammalia. 

Aves. 

Reptilia. 

(Branchiata,) 

Amphibia  (H  ?). 

Pisces. 

IIL  Annulosa. 
OA.) 

Insecta.  Arachnida.  . 

Myriapoda.  Crustacea. 


n.  MoLlusca. 
(§A.) 

{r  Heteropoda.* 
Cephalopoda.     <  Gasteropoda 
L     dioecia. 
Pulmonata* 
Pteropoda.  Gasteropoda 

monoecia« 
Lamellibranchiata. 

($  B.  MoUuscaida.) 
r  Brachiopoda.  Ascidioida. 


($  B.  Annulaida.) 

Annelida.  Scoleidae  (H?). 

Trematoda  (R). 
Echinodermata.     Tacniadae  (R). 

Turbellaria  (R).  ^ 
RotifefR(R.H?).  Neraatoidea(R.H?), 


r;. 
R).J 


XPoly2oa(R). 


IV.   COSLENTERATA. 

Hydrozoa  (R).  Actinozoa  (R). 

V.  Protozoa. 


{Infusoria  (R). 
Noctilocidee. 


Spongiadse  (R). 
Foraminifera  (R). 


Gregarinidae  (R). 
Thala8sicalUd8e(H?). 
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^  Account  of  the  Belf-regiatering  Anemometer  and  Rain-gauge 
erected  at  the  Liverpool  Observatory  in  the  Autumn  q/*  1851,  with 
a  Summary  of  the  Records  for  the  years  1852,  1853,  1854,  and 
1855.  By  A.  Follett  Osler,  F.R.8. 
It  was  at  the  Meeting  held  in  Liverpool  in  1837»  that  my  self-registering 
Anemometer  and  Rain-gauge  were  first  introduced  to  the  notice  of  the 
British  Association.  Never  having  previously  seen  any  instruments  designed 
to  accomplish  similar  purposes,  I  was  at  the  outset  much  at  fault,  especially 
with  regard  to  the  Anemometer,  and  soon  became  sensible  that  to  construct 
one  that  would  record  light  winds  with  any  degree  of  accuracy,  and  at  the 
same  time  effect  the  registration  of  storms  and  hurricanes,  would  necessarily 
involve  many  difficulties.  Subsequent  experience  has  enabled  me  to  over-r 
come  most  of  these,  and  I  believe  that  the  instruments  now  under  the  able 
superintendence  of  Mr.  Hartnup,  at  the  Liverpool  Observatory,  of  which  I 
subjoin  a  brief  description,  have  for  these  four  years  past  registered  an 
accurate  and  complete  series  of  results. 

The  direction  of  the  wind  is  obtained  by  means  of  a  wheel- fan,  similar  to 
that  at  the  back  of  a  windmill ;  this  preserves  a  steady  action  and  is  very  free 
from  oscillation.  Its  motion  is  connected  with  the  recording  portion  of 
the  instrument,  by  means  of  a  tube  carrying  at  the  lower  end  a  large  screw 
or  spiral  groove  *,  to  which  the  direction  pencil  is  attached  ;  the  motion  given 
by  this  means  causing  a. pencil  to  trace  the  direction  of  the  wind  on  a  sheet 
of  paper  stretched  on  a  vertical  cylinder,  which  is  moved  at  a  uniform  rate  by 
means  of  a  clock.  The  paper  is  engraved  with  perpendicular  lines  to  show 
the  time,  and  ivith  horizontal  lines  to  indicate  the  direction. 

The  force  of  the  wind  is  ascertained  by  means  of  a  circular  plate  having 
an  area  of  four  square  feet,  which  is  kept  by  the  vane  at  right  angles  to  the 
Current  of  the  wind.  This  plate  is  suspended  by  four  light  springs,  imme- 
diately behind  which  are  fbur  strong  ones,  the  whole  being  so  arranged  that 
the  light  springs  are  in  action  in  light  winds,  but  as  the  force  increases  the 
pressure  is  gradually  received  on  the  strong  ones.  To  this  pressure-plate  is 
attached  a  wire  which  comtnunicates  with  a  recording  pencil  below,  that 
marks  off  the  force  of  the  wind  in  pounds  avoirdupois  per  square  foot  on  th€ 
margin  of  the  paper  on  which  the  direction  is  recorded. 

For  thd  method  employed  for  ascertaining  the  amount  of  horizontal  motiod 
of  the  air,  I  am  indebted  to  Dr.  Robinson,  who  first  introduced  that  beauti-* 
fbl  and  simple  arrangement  of  the  revolving  hemispherical  cups.  Thesd 
cups  revolve  in  a  horizontal  plane,  the  difference  in  resistance  between  the 
oonvex  and  concave  surfaces  securing  their  constant  revolution  in  one  di- 
rection  at  a  velocity  of  one-third  of  that  of  the  airf*  Dr.  Robinson  ha8 
fully  explained  the  laws  that  regulate  their  motion  in  a  paper  to  the  Royal 
Irbh  Academy  (vol.  xxii.  part  S).     The  plan  for  registration,  however, 

*  In  the  first  instmitietit  the  paper  was  placed  horizontally,  and  the  motion  conveyed  to 
the  direction  pencil  by  means  of  a  rack  and  pinion ;  but  finding  a  vertical  position  on  several 
ftccoants  more  convenient,  I  made  use  of  the  screw  movement  described  above,  which  had 
been  previously  suggested  in  a  conversation  with  the  late  Mr.  Henry  Knight,  of  Birmingham. 

t  In  the  first  instrument  which  I  erected  at  Birmingham,  the  velocity  cnf  the  air  was  obtained 
by  means  of  a  light  wheel  three  feet  in  diameter,  placed  horizontally,  having  fans  resembling; 
those  on  a  ^ater-wheel,  the  greater  portion  of  the  wheel  being,  screened  by  a  cover  with  a 
vane  attached  to  it,  so  that  only  a  few  of  the  fans  were  exposed  to  the  action  of  the  wind. 
The  number  of  revolutions  was  recorded  on  the  same  paper  on  which  the  other  registers 
were  taken,  by  communicating  their  motion,  reduced  by  screw  movements,  to  a  spiral  incline, 
Which  propelled  a  pencil  at  right  angles  to  the  direction  in  which  the  paper  was  moved  by 
the  dock.  I  found,  however,  that  the  high  velocity  at  which  it  revolved  interfered  so  much 
With  its  dorabiUty  and  accuracy,  that  after  a  few  months  I  disoontinued  the  use  of  it.  I  havd 
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vhich  I  have  employed,  consists  in  cotnmuDicating  the  motion  of  the  hemi- 
spheres reduced  by  screw  movements*  to  a  vertical  cylinder  covered  with  a 
plain  sheet  of  paper ;  a  pair  of  pointed  hammers  strike  a  dot  on  each  margin 
of  the  paper  on  the  completion  of  every  hour ;  but  when  gales  of  wind  or 
storms  occur,  and  the  paper  moves  more  rapidly,  the  spaces  between  the 
hourly  dots  can  be  subdivided  by  throwing  into  gear  another  pair  of  hammers,  ^^ 
whereby  the  half-hours,  quarter-hours,  or  even  intervals  of  five  minutes,  may  j  5  ® 
be  indicated  if  required.  The  pencil  that  traces  the  horizontal  motion  is  con- 
nected with  the  direction  register,  while  the  lines  that  indicate  the  cardinal  points 
are  at  the  same  time  ruled  off  by  a  series  of  narrow  notched  rollers.  The  di- 
rection, horizontal  motion,and  time,  are  by  these  raeanssimultaneously  recorded. 

The  rain-funnel  exposes  an  area  of  four  hundred  square  inches,  and  the 
water  passes  into  a  glass  vessel  beloWj  suspended  on  a  bent  lever  balance,  to 
which  a  pencil  is  attached,  to  record  the  quantity  of  rain  that  falls,  on  the 
margin  of  the  same  paper  as  that  on  which  the  wind  is  registered.  The  line 
traced  will  thus  show  the  exact  time  at  which  each  fall  of  rain  commenced 
and  ended,  while  its  curve  indicates  the  rate  at  which  it  fell.  To  enable  the 
quantity  of  rain  to  be  read  with  accuracy,  the  scale  is  enlarged,  so  that  one 
quarter  of  an  inch  of  rain  is  represented  by  a  space  of  two  inches  on  the 
paper ;  whenever  a  quarter  of  an  inch  of  rain  has  fallen,  the  glass  vessel 
discharges  its  contents,  and  the  pencil  returns  to  zero. 

The  following  Tables,  prepared  by  Mr.  Hartnup,  are  abstracts  arranged 
from  the  tabulated  registers  of  the  Anemometer  and  Rain-gauge  at  the  Liver- 
pool Observatory,  during  the  years  1852,  1853,  1854,  and  1855.  The  very 
exact  and  punctual  manner  in  which  the  records  have  been  kept,  as  well  aa 
the  great  amount  of  information  tabulated,  has  given  a  peculiar  value  to 
them : — for  the  benefit  of  those  who  may  take  an  interest  in  carrying  on 
similar  observations,  copies  of  the  records  for  one  month  are  printed  in  full, 
showing  how  they  are  entered  daily  from  the  registers  given  by  the  instru- 
ments.    See  Tables  I.  and  II. 

From  the  monthly  sheets  of  which  Tables  I.  and  II.  are  specimens,  the 
annual  Tables  IN.  and  IV.  are  obtained :  in  Table  III.  the  results  are 
arranged  according  to  the  points  of  the  compass,  and  in  Table  IV.  according 
to  the  hours  of  the  day.  It  is  unnecessary  to  enter  on  a  detailed  description 
of  these,  as  the  heading  of  each  table  and  column  affords  sufiicient  explanation. 

since  foand  that  this  principle  had  been  previously  applied,  though,  I  belieye,  not  to  registration 
as  regards  time.  Still,  feeling  the  importance  of  obtaining  the  velocity  as  well  as  the  force  of 
the  wind,  I  some  years  afterwards  adopted  the  following  method.  A  series  of  fans  was  fixed 
on  a  light  vertical  wheel  three  feet  in  diameter,  which  vras  kept  opposed  to  the  current  of  the 
airinthedirectionof  theaxis  bymeans  of  the  vane ;  the  fans  were  set  obliqnelyat  an  angle  which 
decided  the  rate  at  which  the  wheel  would  revolve  in  proportion  to  the  velocity  of  the  air ;  to 
this  I  briefly  alluded  in  a  paper  which  I  brought  before  the  British  Association  at  Birmingham 
(see  Report  for  1849).  The  principle  is  exactly  the  same  as  Dr.Wheweirs  anemometer,  the  main 
mfference  consisting  in  the  fans  being  placed  at  a  distance  from  the  centre,  and  at  so  small  an 
angle  to  the  axis,  as  to  reduce  the  motion  to  one-fourth  or  one-sixth,  or  any  other  proportion 
of  the  velocity  of  the  air  that  might  be  required.  Massey's  Ship  Log  is  also  constructed  on 
this  principle.  For  the  purpose  of  keeping  the  fans  steadily  opposed  to  the  current  of  the 
air,it  is  desirable  to  ase  awindmill  vane,a8  the  continual  oscillations  of  one  of  the  ordinary  kind 
of  vanes  would  seriously  interfere  with  the  correct  motion  of  the  fiuis.  This  was  just  completed 
when  the  revolving  hemispherical  cups  introduced  by  Dr.  Robinson  first  became  known  to 
me :  the  simplicity  of  this  contrivance  pleased  me  so  much,  that  I  at  once  decided  on 
applying  it  in  preference  to  my  own,  though  I  am  inclined  to  think  that  in  situations  where 
the  instrument  would  be  exposed  to  very  violent  storms,  as  in  the  tropics,  the  arrangement  of 
fans  as  just  described  would  probably  be  found  of  advantage,  both  on  account  of  the  small  re< 
aistanceofferedin  passingthrough  the  air,  and  theslowrateat  which  they  may  be  made  torevolve. 
*  In  this  instrument,  for  every  inch  of  paper  worked  off,  the  centres  of  the  hemispherical 
cups  travel  12*75  miles,  which,  according  to  Dr.  Robinson's  experiments,  is  equivalent  to  38*25 
miles  of  air  passing  over  the  station :  the  results  have  been  tabulated  on  this  assumption. 
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Tables  I.  and  II.  are  copies 
of  the  records  for  one  moDtb, 
showing  how  the  observations 
are  tabulated  daily  from  the  re- 
gisters given  by  the  instruments. 
Table  I.  Part  1,  gives  the 
horizontal  motion  and  direction 
of  the  wind  for.  every  hour  of 
the  day;  the  latter  is  indicated 
by  a  figure,  the  sixteen  points 
of  the  compass  being  numbered 
in  rotation,  commencing  with 
N.N.E.  No.  1,  N.E.  No.  2,  &c 
Part  S,  Table  II.  is  an  abs- 
tract of  the  above,  and  shows 
the  daily  amount  of  horizontal 
motion  from  each  point  of  the 
compass,  and  the  number  of 
hours  each  wind  continued. 

Part  4,  Table  II.  is  obtained 
from  the  Rain-register,  and 
shows  the  quantity  of  rain  in 
thousandths  of  an  inch  that  fell 
in  each  hour  during  the  month. 
Part  2,  Table  I.  contains  the 
daily  totals  obtained  from  the 
hourly  records  of  the  wind  and 
rain  as  just  described. 
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Table  IV. — Abstracts  of  Results  from  the  Integrating  Anemometer  and  the 

Pluviometer  during  the  years  1852,  1853,  1854,  and  1855,  arranged 

according  to  the  hours  of  the  day.     1852. 


i 

Mean  horicontal  mo- 
tion of  the  air  in  miles 
for  each  hour  of  the 
day. 

n  _ 

rain 

I  the 

the 

U^ 

u 

i.i 

117 

III 

II 

which  rain  fell  for  each 
hour  of  the  day. 

§|a| 

^111 

^11 
all 

1^ 

II 

Columns I 

2 

8 

4 

5 

6 

7 

8 

h        h 

12  to     1  A.M. 

MUe*. 

Inches. 

Hours. 

Inch. 

11-2 

086 

1-269 

0-97 

30-2 

106 

0-042 

1  «  a 

11-4 

0-88 

1-242 

0-96 

26-2 

0-92 

0048 

»..    8 

11-4 

0-88 

1-529 

1-08 

84-8 

1-20 

0-042 

3  M    4 

11-6 

0-88 

1-353 

103 

350 

1-23 

0-038 

4  M    5 

120 

0-92 

1160 

0-88 

24-0 

0-84 

0K)48 

5  „    6 

12  0 

0^ 

1386 

1-06 

30-2 

1-06 

0-046 

6,;    7 

12*2 

0-94 

1*398 

107 

28-2 

0-99 

0<)50 

7  „    8 

127 

0-98 

1-656 

1-19 

28-8 

1-01 

0K>54 

S  „    9 

134 

1-08 

1-459 

Ml 

31*6 

1-11 

0046 

9  ..  10 

18-7 

105 

1090 

0-83 

28-8 

1-01 

0-038 

JO  „  11 

14-4 

1-389 

1-07 

275 

0-97 

0-060 

11  ,.  18 

161 

0-936 

0-71 

26-8 

0-94 

0H)36 

12   „      1  P.M. 

152 

1-305 

0-99 

25-4 

0-89 

OHttl 

1  ..    2 

15-6 

1-178 

0-89 

26-7 

0-94 

0-044 

2  „    8 

15*2 

1-359 

1-04 

26-1 

092 

0-061 

8»    4 

149 

1-476 

113 

26-7 

0-94 

a066 

4        6 

145 

1-241 

0-95 

35-6 

1-26 

0-085 

6    ,    6 

13-6 

104 

1-262 

0-96 

26-7 

0-94 

0-047 

6        7 

131 

101 

1-364 

1-03 

30-9 

1-08 

0KN14 

7,;    8 

12-7 

0^8 

0-851 

0-64 

21-9 

0-77 

0-039 

8„    9 

12^ 

0-94 

1-594 

121 

28-9 

l-Ol 

0-055 

9  „  10 

11-6 

0-89 

1-306 

1-00 

24-0 

0-84 

0054 

10  „  11 

11-5 

0-88 

1-356 

1-03 

29-6 

1-04 

0-046 

11  „  12 

11-5 

0-88 

]'546 

1-18 

29*6 

1-04 

0H>52 

1853. 

12  to    1a.m. 

10-3 

0-85 

0607 

0-68 

161 

0-69 

0-087 

1  „    2 

10-5 

0-87 

0-838 

0-93 

21-4 

091 

0-039 

2.,    3 

10-7 

0-88 

0-607 

0-68 

21-4 

0-91 

0<tt6 

3  „    4 

105 

0-87 

0-766 

0-85 

261 

1-12 

0^29 

4  „    5 

10-8 

0-89 

1-049 

117 

302 

1-29 

0K)36 

5..    « 

10-8 

0-89 

0916 

1-02 

27-6 

118 

0-034 

6,.    7 

11-3 

0*93 

1-089 

1-21 

80-8 

1-32 

0-035 

7„    8 

120 

099 

1-249 

1-38 

30-8 

1-32 

0040 

.8.,    9 

12-6 

1-03 

1-046 

117 

328 

1-40 

0032 

9„  10 

132 

1-09 

1-185 

1-34 

301 

1-29 

(Hm 

10  ..  11 

18*8 

114 

1-577 

1-76 

30-1 

1-29 

0H)52 

11  »  12 

14-2 

117 

0-860 

096 

221 

0-94 

0-039 

12   „      1   P.M. 

14-6 

1-20 

1-01 1 

1-13 

27-5 

114 

0037 

1  „    2 

14-7 

1-21 

1173 

1-31 

28-8 

1-24 

0041 

2„    3 

14-4 

119 

0-818 

091 

26-6 

1-04 

0-032 

3  „    4 

140 

M6 

0-811 

0-90 

261 

112 

0031 

4  .,    5 

13*5 

M2 

1-047 

1-17 

81-6 

1-36 

0-033 

5„    6 

12-7 

1-05 

0-920 

1-03 

30-8 

132 

0-030 

6^    7 

11-7 

0-97 

1108 

1-24 

30-1 

1-29 

0-037 

7„    8 

11-2 

0-93 

0-788 

0-88 

281 

1-20 

0-028 

8„    9 

11-0 

0-91 

0-913 

1-02 

21-4 

0-91 

0-042 

9„  10 

10-9 

0-90 

0-681 

0-76 

201    ' 

0-86 

0-034 

10  „  11 

105 

0-87 

0-631 

0-70 

18-1 

0-78 

0-035 

11  M  12 

10-6 

0-98 

0-820 

0-91 

21-4 

0-91 

(HiSS 
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Table  IV.  (continued).     1854. 


t 


1 

a 


Colamns 1 


w  6  hi  ►» 


It     ^ 

^  T 


2  ^ 


11^ 


11 


I 


6 


O    M   4> 


Mi 

8 


h 
19  to 

l" 

3„ 
5" 
7" 

»n 

10  „ 

11  « 
1«^ 

1  « 
»H 
3,. 

7,. 

10  H 

11  ». 


h 

1a.m. 

3 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

1p.m. 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


MUm. 

12-8 

12-8 

12-8 

131 

12-6 

12*6 

12-8 

136 

140 

14-9 

16*2 

15-5 

16-3 

16-6 

16-3 

16-0 

15*6 

14-9 

14-5 

140 

13-5 

133 

13-3 

131 


0^90 
0-90 
0^ 
0-92 
0-89 
0^89 
0-90 
0-96 
0-99 
105 
1-07 
1-09 
116 
M7 
115 
113 
110 
105 
102 
0*99 
0-96 
0*94 
0-94 
0-92 


Inchflt. 

0-762 

0-415 

0-556 

1-031 

1-289 

1-247 

1-263 

1-112 

0593 

0-881 

0-706 

0-936 

0-820 

1-026 

0-714 

0-776 

1-090 

0-738 

0-836 

1-052 

1-51S 

1-065 

0-734 

0-860 


0-83 
045 
0-60 
1-12 
1-40 
135 
1-37 
1-21 
0-63 
0-96 
0-76 
1-01 
0^89 
Ml 
0-78 
0-84 
118 
0-79 
0-91 
114 
1-64 
1-16 
0-80 
0-93 


Hoan. 

18-2 

204 

18-7 

28-6 

31-8 

26-0 

27-3 

26-2 

20-2 

202 

21-8 

26-3 

20-1 

20K) 

17-4 

16-9 

20-9 

19-1 

26-6 

25-4 

21-8 

19-6 

22-8 

212 


0-77 
0-92 
0-78 
1-26 
1-42 
116 
1-22 
118 
0-90 
0-90 
0^7 
117 
0-90 
0-90 
0-78 
075 
0-93 
0-85 
1-19 
1-13 
0-97 
0-87 
1-01 
0^94 


Inch. 
0H)42 
0H>20 
0*080 
0-086 
0H)41 
0-048 
a046 
OK^ 
0-029 
OK^ 
0-082 
0H)86 
0-039 
0-051 
OHMl 
0-046 
0H)52 
0-038 
0HJ31 
0-041 
0H)69 
0-054 
OHKIS 
0H>41 


1855. 


12  to 
1„ 

«» 

6.. 

I" 

10  „ 

11  M 
1»„ 

1     M 

3,. 
3., 
4  „ 
6., 
6„ 
7„ 
8„ 
9„ 

10  „ 

11  „ 


1  A.M. 
2 

3 
4 

5 

6 

7 

8 

9 
10 
11 
12 

1  PJi. 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


10-5 

0-89 

0-657 

0-69 

22-2 

0-99 

10-5 

0-89 

0-971 

1-08 

24-6 

1-09 

10-3 

0  87 

0-771 

0-82 

214 

0-95 

10-4 

0-87 

0-827 

0-88 

251 

Ml 

10-4 

0-87 

0-827 

0-88 

26-5 

1-18 

10-5 

0-89 

0-648 

0-68 

20-3 

0-90 

10-8 

0^1 

0-795 

0-84 

22-9 

1-01 

11-5 

0-97 

0-856 

0-91 

24-3 

1*08 

11-6 

0-97 

0-666 

071 

25-3 

112 

123 

1-04 

0-880 

0-93 

260 

116 

13-1 

Ml 

0-768 

0-81 

20-2 

0-90 

13-5 

1-14 

1-121 

119 

25-4 

112 

13-9 

1-18 

1-445 

1*53 

23-3 

1-03 

14-2 

1-20 

1756 

1*86 

19-7 

0-87 

UK) 

1-18 

0-933 

0-98 

15-0 

0-66 

13-5 

1-14 

0-778 

0-83 

230 

1-02 

13-0 

Ml 

0-887 

0-94 

19-9 

0-88 

12-6 

1-06 

1-608 

1-69 

20-6 

0^91 

11-6 

0-97 

1-025 

1-08 

19-8 

0-88 

11-2 

0-95 

0-916 

0-96 

24-7 

1-09 

10-8 

0-91 

0971 

1-03 

19-9 

0-88 

10-8 

0-91 

a653 

0*68 

22-8 

1-01 

107 

0-91 

0-709 

075 

251 

1-11 

10^6 

0-89 

1-100 

1-17 

21-8 

0-97 

0<»9 
0-089 
(Hm 
0-033 
0H>31 
0H)32 
0HI85 
0H)85 
0-027 
0-034 
0-038 
0-044 
0-062 
0-081 
0H)62 
0-034 
0HU4 

wn% 

0K)52 
0-037 
0049 
0-029 
0-028 
0-050 
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Table  IV.  (continued).- 

—Means  for  the 

years  1852,  1853, 

,  1854,  and  1855< 

fe. 

m 

III 

11^ 

i^ 

60 

B 

•g    o 

IS7 

It 

1 

II 

"si-s 

•sis 

II* 

•^6  0 

2*9  9 
§|S| 

llll 

5;   t 

o  -  « 

Columns 1 

2 

3 

4 

5 

6 

7 

8 

h         h 

MUet. 

Inches. 

Hours. 

Inch. 

13  to     1  A.t(. 

11-3 

0*88 

0-824 

0-80 

21-7 

0-87 

0-037 

1  „    2 

11-3 

0*89 

0-865 

0-84 

231 

0-93 

0H)36 

8„    3 

113 

0-89 

0-866 

0-84 

23-9 

0-96 

(HiSS 

8  „    4 

11*4 

0-90 

0-994 

0-96 

28-7 

114 

0034 

4„    5 

11*4 

9-90 

1081 

105 

281 

113 

0-039 

6  „    6 

11-5 

090 

1049 

1-02 

260 

105 

0-040 

«  „    7 

11-8 

0-93 

1136 

1-10 

27-3 

MO 

0041 

7„    8 

124 

0-97 

1193 

M6 

27-6 

MO 

0-043 

8„    8 

12-9 

101 

0-941 

0-91 

27-6 

MO 

0-033 

9  „  10 

13-5 

106 

1009 

0-97 

263 

1-06 

0036 

10  „  11 

141 

Ml 

MIO 

1-08 

24-9 

1-00 

0-043 

11  „  12 

14-6 

115 

0-963 

0-93 

25-1 

101 

0038 

18  „      IP.M. 

15-0 

118 

1145 

Ml 

241 

1-00 

0047 

1  .,    2 

15*2 

119 

1-283 

1-25 

23-8 

0-96 

0054 

2„    3 

150 

118 

0-956 

093 

210 

0-84 

0046 

8„    4 

14-6 

115 

0-960 

0-93 

232 

093 

0041 

4„    5 

141 

Ml 

1-066 

1-03 

270 

109 

0041 

5„    6 

13-4 

1-05 

1-131 

110 

24-3 

100 

0048 

6,.    7 

127 

100 

1-081 

105 

26-8 

109 

(HHl 

r„  8 

12-3 

0-97 

0-902 

0-90 

25-0 

101 

0036 

8„    8 

11-9 

0-93 

1-249 

1-21 

23-0 

0*93 

0O54 

8  „  10 

11-6 

0*91 

0-926 

090 

21-6 

087 

0-043 

10  „  11 

11-6 

0-90 

0-857 

0-83 

23-9 

0*96 

0-035 

n  .,  12 

11-4 

0-90 

1-081 

1-05 

23-5 

0-94 

0-045 

The  accompanying  diagrams  I  have  prepared  in  order  to  convey  a  more 
accurate  and  comprehensive  perception  of  the  results  than  can  be  obtained  by 
consulting  tables  and  figures,  and  also  to  enable  a  comparison  of  the  different 
years  to  be  made  with  greater  facility. 

The  Charts  contained  in  Plate  VII.  are  reduced  from  some  very  large  and 
carefully  prepared  tracings  laid  down  by  Mr.  Hartnup,  directly  from  the 
worked  paper  of  the  integrating  instrument,  according  to  the  method  first 
suggested  by  Dr.  Whewell ;  on  examining  these  tracings  for  each  year,  they 
will  be  found  to  bear  but  little  resemblance  to  onq  another ;  and  if  we  refer  to 
those  projected  in  a  similar  manner  for  Plymouth,  by  Sir  William  Harris, 
during  the  years  184.1,  1842,  and  1843*,  as  great  a  difference  will  be  found 
to  exist,  one  feature  only  being  at  all  observable  throughout,  and  that  is  the 
general  tendency  of  the  wind  from  the  W.  towards  the  E. ;  this  appears  to 
have  been  the  case  to  a  remarkable  degree  in  Liverpool  in  the  year  1854.- 
in  other  respecU  but  little  or  no  resemblance  can  be  traced.  Notwithstand- 
ing this  apparent  dissimilarity  when  thus  illustrated,  it  will  be  found,  that  jf 
the  various  winds,  instead  of  being  projected  in  the  order  in  which  they  suc- 
ceeded one  another,  are  classified  so  as  to  show  the  relative  amount  of  each 
for  the  different  years,  a  remarkable  coincidence  is  observable,  A  reference 
•  See  Report  of  the  British  Association  for  1844. 
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to  the  first  row  of  diagrams  on  Plate  VIII.  will  render  this  fact  very  strikingly 
apparent ;  these  are  all  drawn  to  one  scale,  so  that  the  comparative  motion 
of  the  air  from  each  point,  for  the  different  years,  may  be  seen  at  a  glance ; 
they  are  on  precisely  the  same  plan  as  those  I  brought  before  the  British 
Association  in  1840*,  the  difference  being  that  the  mileage  of  each  wind 
is  in  this  case  regarded  instead  of  the  force.  To  this  mode  of  making  dia- 
grams of  the  wind,  the  title  of  "  Wind  Stars"  has  lately  been  given  by  Captain 
Fitzroy.  I  had  prepared  similar  diagrams  for  each  month  and  quarter  of 
the  year,  but  have  reserved  these  until  a  longer  range  of  averages  had  been 
obtained. 

In  the  second  row  of  diagrams,  Plate  VIII.,  the  hours  during  which  each 
wind  has  lasted  are  compared,  instead  of  the  number  of  miles ;  in  these,  the 
resemblance  the  different  years  bear  to  one  another  is  even  more  striking. 

The  average  hourly  rate  at  which  each  wind  travels,  is  shown  in  the  third 
row  of  diagrams,  Plate  VIII. ;  from  this  it  will  be  seen  that  all  those  winds 
having  a  westerly  bearing  travel  very  much  the  fastest :  those  from  the  S.  to 
the  E.  proceed  at  a  much  slower  rate,  while  such  as  come  from  the  North- 
east average  but  a  little  more  than  one-third  the  rate  of  the  Westerly  winds 
(for  the  exact  rates  see  Table  III.,  Column  6). 

With  reference  to  the  results  obtained  from  the  Rain-registers,  the  first 
TOW  of  diagrams,  Plate  IX.,  gives  a  comparative  view  of  the  amount  of  rain 
which  accompanied  each  wind,  while  the  second  row  exhibits  the  number  of 
hours  it  occupied  in  falling ;  from  these  the  hourly  rate  is  at  once  obtained, 
and  the  result  is  shown  in  the  third  row  of  diagrams  on  the  same  Plate.  In 
addition  to  this,  the  quantity  of  rain  compared  with  the  amount  of  air  that 
passed  over  the  station  has  been  taken  out  (see  Table  III.  column  2),  and  a 
diagram  (see  Plate  X.  fig.  2)  is  given,  showing  the  mean  quantity  of  rain 
that  falls  to  every  thousand  miles  of  air  from  each  point  of  the  compass. 
By  this  it  will  be  observed  that  the  North-Easterly  winds,  which  are  smallest 
in  amount,  bring  with  them  a  much  larger  proportion  of  rain  than  those  from 
any  other  point. 

Table  V. — Whole  amount  of  rain  that  fell  between  each  hour. 
See  Plate  X.  ^g.  1,  and  Table  IV.  col.  4. 


A.lff. 

l2tol. 

lto2. 

2  to  3. 

3to4. 

4to5. 

510  61 

6to7. 

7to8. 

8to9. 

9  to  10. 

lOtoll 

lltol2 

1859. 
I85d. 
1854. 
1855. 

1*269 
0-607 
0762 
0-667 

1-242 
0-833 
0415 
0-971 

1-529 
0-607 
0-556 
0-771 

1-353 
0766 
1-031 

0-827 

1160 
1049 
1-289 
0-827 

1-386 
0-915 
1-247 
0-648 

1-398 
1-089 
1-263 
0-795 

1-555 
1-249 
1-112 
0-856 

1-459 
1-046 
0693 
0-666 

1-090 
M85 
0-881 
0-880 

1-389 
1-577 
0-706 
0768 

0-936 
0-860 
0-936 
1121 

Mean 

0-824 

0-865 

0-866 

0-994 

1-081 

1-049 

1-136 

1193 

0-941 

1-009 

1-110 

0-963 

F.lf. 

l2tol. 

lto2. 

2to3. 

3to4. 

4to6. 

5to6. 

6to7- 

7to8. 

8to9. 

9  to  10. 

lOtoll 

lltol2 

1852. 
1853. 
1854. 
1855. 

1805 
1011 

0-820 
1-445 

1178 
1-178 
1-026 
1-766 

1-359 
0*818 
0714 
0-933 

1-476 
0-811 
0-776 
0-778 

1-241 
1047 

1090 
0-887 

1-262 
0920 
0-733 
1-608 

1-354 
M08 
0-836 
1-026 

0-851 
0-788 
1-052 
0916 

1-594 
0-913 
1-518 
0-971 

1-306 
0-681 
1-065 
0-653 

1-356 
0-631 
0-734 
0-709 

1-545 

0-820 
0-860 
1-100 

Mean 

1145 

1-283 

0^6 

0-960 

1-066 

1131 

1-081 

0-902 

1-249 

0-926 

0-857 

1-081 

*  See  Report  of  the  British  Association  at  Glasgow,  1840. 
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Table  VI. — Mean  hourly  horizontal  motion  of  the  air  in  miles  for  each  month* 

See  Plate  X.  fig.  3. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

JuJy. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1862. 

19*2 

18-6 

90 

9-3 

12-6 

]3*6 

106 

106 

112 

11-6 

12-6 

17-6 

1853. 

153 

12-0 

10-3 

17-0 

11-3 

9-8 

16-2 

10-7 

12-3 

11-7 

9-8 

9-6 

1864. 

160 

19-2 

13-9 

12-8 

10-6 

12-6 

104 

11-4 

12-8 

13-2 

13-7 

28*9 

1866. 

9-6 

9-8 

12-6 

13-8 

12-6 

124 

9-6 

146 

81 

13-9 

8-6 

15-5 

Mean 

160 

14-9 

11*46 

13-2 

1176 

121 

11-4 

11-8 

111 

12-6 

10-9 

16-85 

"Winter. 
Dec.,  Jan.,  Feb. 


Spring. 
Mar.,  Apr.,  May. 


Summer. 
June,  July,  Aug. 


Autumn. 
Sept.,  Oct.,  Nov. 


16*6  miles  per  hour.    12*1  miles  per  hour.      11*8  miles  per  hour.      11*6  miles  per  hour. 

Table  VII. — Horizontal  motion  of  the  air  for  the  years  1852^  1853,  1854, 

and  1855. 


Miles. 

Hours. 

Calm 
hours. 

Total  number 

of  hours  in  the 

year. 

Mean  rate  per 
hour  per 
annum. 

1862.* 
1863. 
1864. 
1866. 

114,276 
106,989 
128,283 
103,406 

8766 
8738 

8756 
8748 

19 

27 

4 

12 

8784 
8760 
8760 
8760 

13*00 
12*09 
1464 
11*80 

Mean 

112,989 

8760 

16*5 

8766 

12-90 

N.W.8.B.N. 


I  revolutions  in  1852. 
!  revolutions  in  1853. 
!  revolutions  in  1854. 
I  revolutions  in  1855. 


*  Leap  year. 

The  sums  of  idl  the  changes  in  the  direction  of  the  wind  are  in  the  following  order : — 

'  28  revolutions  in  1852. 

24  revolutions  in  1853. 

26  revolutions  in  1854. 
,24  revolutions  in  1855. 

The  excess  of  the  direct  over  the  retrograde  motion  was  therefore— 
in  1852,  Sixteen  revolutions, 
in  1853,  Twelve  revolutions, 
in  1854,  Twenty-four  revolutions, 
in  1855,  Fourteen  revolutions. 

Table  V.  gives  the  hourly  amount  of  rain,  and  is  illustrated  in  fig.  I, 
Plate  X.  As  far  as  four  years  are  capable  of  indicating,  it  would  appear 
that  the  minimum  amount  of  rain  falls  during  the  first  three  hours  after 
midnight,  and  that  there  are  three  periods  in  the  day  when  an  increased 
amount  of  rain  falls,  namely,  between  seven  and  eight  o'clock  in  the  morning, 
between  one  and  two  in  the  middle  of  the  day,  and  between  eight  and  nine 
in  the  evening ;  but  before  any  satisfactory  conclusions  can  be  arrived  at  on 
this  subject,  it  will  be  necessary  to  obtain  averages  for  a  longer  period. 

Table  VI.  gives  the  average  hourly  motion  of  the  air  in  miles  for  each 
month,  direction  not  being  regarded.  The  curves  shown  in  fig.  3,  Plate  X«, 
exhibit  the  comparative  results  given  in  this  table,  by  which  it  appears  that 
the  greatest  amount  of  motion  in  the  air  takes  place  in  the  months  of  Decern-* 
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ber,  January^  and  February.  November  seems  to  be  the  stillest  month  in 
the  year,  and  March,  which  is  usually  considered  such  a  windy  month,  is  in 
fact  one  of  the  four  in  which  the  least  amount  of  motion  in  the  air  occurs, 
while  April  is  only  surpassed  by  the  three  winter  months  mentioned  above. 

Table  VIII.,  like  the  preceding,  gives  the  mean  hourly  motion  of  the  air 
without  regard  to  direction,  but  instead  of  referring  to  the  months,  shows 
the  amount  of  motion  between  any  one  hour  of  the  day  and  the  next  follow- 
ing, as  explained  in  the  heading  of  the  table.  This  is  illustrated  in  Plate  XI., 
a  reference  to  which  will  render  any  lengthened  explanation  here  unnecessary. 
I  would  merely  call  attention  to  the  coincidence  between  these  curves  and 
those  of  temperature  ;  they  also  agree  in  a  striking  manner  with  the  curves 
I  laid  down  in  a  similar  way  from  the  observations  taken  in  Birmingham 
with  the  Force  Anemometer,  and  which  appear  in  the  Report  of  the  British 
Association  for  1840,  already  alluded  to. 

In  the  foregoing  Tables  in  this  Report,  the  horizontal  motion  of  the  air, 
obtained  from  Dr.  Robinson's  revolving  cups,  is  tabulated  in  preference  to 
the  force,  not  only  because  it  can  be  recorded  more  definitely,  but  as  afTord- 
ing  many  interesting  results  respecting  the  velocity  of  various  winds ;  but 
when  observations  from  different  stations  have  to  be  compared,  the  force 
register  will  be  found  of  great  utility,  by  exhibiting  the  sudden  and  extreme 
changes  which  frequently  take  place,  not  only  in  storms,  but  in  the  more 
regular  currents  of  the  atmosphere,  when  those  marked  and  important  indi- 
cations become  of  peculiar  interest:  on  this  account  I  consider  both  modes 
of  registration  as  desirable. 

Important  as  are  the  Observations  at  the  Liverpool  Observatory,  contained 
in  the  foregoing  Tables,  their  value  will  be  much  enhanced  when  regarded 
in  connexion  with  those  at  other  places ;  and  this  leads  me  to  repeat  a  pro- 
position to  which  I  have  on  more  than  one  occasion  taken  the  liberty  of 
calling  attention,  namely,  the  expediency  of  carrying  out  Anemometrical 
Observations  on  an  extended  scale,  especially  further  South,  where  the 
action  of  the  sun,  that  great  disturbing  cause,  is  more  marked  and  regular ; 
after  this  is  in  operation,  the  observations  may  be  advantageously  carried 
Northwards  to  our  own  country,  where  the  changes  are  more  complex.  We 
cannot  hope  to  determine  the  laws  of  the  great  .atmospheric  currents  from 
observations  limited  to  such  an  ever-varying  condition  of  the  elements  as 
exbts  in  these  islands,  which  are  situated  in  a  region  of  variable  winds  pro- 
ducing an  equally  varied  climate,  and  lie,  moreover,  on  the  borders  of  a 
great  continent  as  well  as  a  vast  ocean ;  but  if  such  observations  were  com- 
bined with  a  series  of  continuous  anemometrical  records  of  the  atmospheric 
currents,  commencing  nearer  the  equator,  I  think  it  would  do  more  towards 
the  advancement  of  the  Science  of  Meteorology  than  any  other  class  of 
"  observations. 

The  very  valuable  observations  that  are  being  taken  by  Captains  of  vessels 
carrying  meteorological  instruments  supplied  by  Her  Majesty's  Govern- 
ment, under  the  management  of  Captain  Fitzroy,  as  well  as  those  from  the 
American  Government,  under  the  superintendence  of  Lieutenant  Maury, 
are  of  great  and  immediate  practical  value;  but  I  am  of  opinion,  that 
if  a  number  of  standard  points  were  to  be  selected,  and  a  continuous  series 
of  self-regbtered  observations  obtained,  the  investigations  that  are  now  going 
on  would  be  greatly  benefited  and  advanced.  Detached  observations 
on  the  wind  taken  at  interval  on  board  ship,  are  most  valuable  in  filling 
up  the  spaces  betwefn  fixed  and  unerring  self-recording  instruments,  but 
are  scarcely  sufficient  to  procure  such  exact  knowledge  of  the  variations 
as  it  is  so  necessary  to  obtain,  if  the  movements  of  the  air  are  to  be 
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Table  YIII. — Showing  the  mean  horizontal  motion  of  the  air  in  miles 

for  the  years  ending  Novemher  30, 


1851-62. 

O-U.M. 

1-2 

2-S 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9      9-10 

Dec  .  Jan..  Feb.     ■ 

13-8 
8-6 
9-6 

10-7 

13*5 
10-3 
lOH) 
100 

137 

10-7 

9-5 

12-6 

13-3 

IM 

10-4 

8-9 

1^1 

8*4 

10*0 

10-9 

13-9 

10*6 

9*6 

10-8 

13-2 

10-2 

9*6 

122 

13-8 

10-9 

10*7 

8-6 

14*3 

8*0 

10*2 

10*3 

14*7 

11*0 

9*4 

10*4 

13*2 

10*4 

9*4 

12*4 

13*7 

10-9 

10*6 

8*9 

161 
7*9 
9*6 

10-8 

14-6 

10*8 

9*3 

10*3 

13*2 

111 

9*4 

12*7 

13-6 

11*3 

10*8 

8-8 

15*4 

80 

10*0 

10*9 

16-6 

111 

9-7 

10-2 

13*2 

106 

9*4 

12-6 

13*0 

111 

10*6 

8-8 

14*9 

8-4 

10*2 

10-6 

15*4 

10*9 

9-6 

10-7 

13*9 

10-6 

9*0 

12*3 

136 

11*4 

111 

8*6 

14*6 

88 

11*3 

10*6 

16*5 
11*6 
10-1 
10*7 

14-0 
10-8 
lOO 
12-2 

13*4 

11-9 

11*6 

8-9 

16*0 

9*0 

122 

10-8 

16-0 
12*6 
11-6 
11-4 

14*1 
11*8 
11-1 
12*7 

137 

12*4 

12-2 

9-3 

15*5 
10-3 
12*8 
11-7 

15*4 
13*7 
12*4 
11*7 

141 
12*7 
121 
12*8 

137 
13-1 
12*6 
10*1 

15*6 
11*3 
13-5 
11*8 

161 
14*5 
12*8 
11*8 

14*9 
13*4 
12*8 
18*7 

14*2 
18*6 
12*9 

10*8 

March,  April,  May    ... 
June,  July,  August  ... 

Sept,  Oct.,  Nov 

1852-53. 
DeCit  Jan..  Febt. ,..,-..- 

March,  April,  May    ... 
Jane,  July,  August  ... 

Sept.,  Oct.,  Nov 

1853-54. 
Dec..  Jan..  Feb t. 

March,  April,  May    ... 
June,  July,  August  ... 

Sept.,  Oct.,  Nov 

1854^5. 
Dec..  Jan..  Feb 

March,  AprU,  May    ... 
June,  July,  August   ... 
Sept.,  Oct.,  Nov 

Mean  for  the  years 

Dec.  Jan..  Feb 

13-67 

10*16 

9-85 

10*65 

18-76 

1000 

997 

10-50 

13*97 

10-07 

9-90 

10-50 

14*12 

10-27 

9-75 

10-65 

14*27 

10-20 

9*92 

10-62 

14*42 

10-32 

9-97 

10*56 

14*37 
10*77 
10*76 
10*57 

14*70 
11-46 
11*77 
1105 

14*67 
12*45 
1247 
11*57 

15*25 
13*25 
13*00 
12*02 

March,  April,  May   ... 
June,  July,  August  ... 
Sept.,  Oct.,  Nov 

Mean 

11*03 

11*05 

IMl 

1119 

1125 

11-31 

11*61 

12*24 

12*79 

13*38 

charted,  and  we  are  to  hope  for  a  discovery  of  the  laws  that  regulate  them. 
I  would  propose,  therefore,  that  stations  be  established  to  aid  in  carrying  out 
an  Anemometrical  Survey  of  the  Atlantic ;  in  the  first  place  at  Bermuda,  the 
Azores,  and  Madeira ;  also  one  or  two  on  the  South  Coast  of  England,  and 
on  some  Southerly  point  in  Ireland.  To  these  it  would  be  desirable,  if  pos- 
sible, to  add  two  or  three  stations  on  the  Atlantic  Coasts  of  Europe  and 
America.  This  plan,  which  I  suggested  at  the  Physical  Section  of  the 
British  Association  in  1849,  would,  I  believe,  be  the  most  efficient 
and  expeditious  mode  of  obtaining  the  knowledge  required,  and  the 
advantages  to  be  derived  from  it  would  more  than  compensate  any 
difficulty.  Nor  need  the  expense  be  very  great;  for  instruments  might 
be  constructed  that  would  continue  their  record  for  several  days  together, 
and  thus  require  occasional  attention  only.  I  should  recommend  com- 
mencing with  the  three  first-named  insular  stations,  as  being  the  most 
important.  In  addition  to  the  information  to  be  obtained  respecting  the 
general  currents  of  the  air,  the  subject  of  rotatory  storms  might  be  investi- 
gated. There  is  much  to  be  discovered  respecting  tliem,  which  self-register- 
ing instruments  alone  are  likely  to  supply.  That  rotatory  storms  do  take 
place,  there  can  be  no  doubt ;  but  I  believe  the  rotatory  portion  is  much  less 
than  is  supposed,  and  may  not  always  be  in  contact  with  the  earth*  The 
present  theory  respecting  them  does  not  account  for  many  phsenomena, 
and  can  only  be  regarded  as  furnbhing  a  rough  approximation  to  their 
real  motion. 
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between  any  one  honr  of  the  day  and  the  next  hour  following,  for  each  of  the  seasons, 
1852,  1853,  1854,  and  1855.     See  Plate  XI. 


10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

18-19 

19-20 

20-21 

21-22 

22-23 

23-24 

16-9 

17-8 

177 

18-3 

18-2 

17-8 

17-3 

16-0 

15-8 

16-0 

157 

15-3 

15-0 

14-5 

H-6 

12-7 

12-8 

13-4 

13-2 

131 

12-3 

11-8 

10-6 

9-9 

9-0 

9-0 

8-7 

8-8 

137 

14-0 

13-8 

13-8 

135 

13-3 

13-2 

120 

121 

10-6 

9-8 

91 

9-2 

9-6 

IM 

13-0 

13-4 

13-8 

137 

13-3 

13-2 

12-3 

117 

12-0 

11-9 

117 

11-3 

10-9 

16^ 

17-2 

171 

170 

16-0 

15-0 

14-4 

13-5 

131 

13-4 

13-6 

13-5 

13-3 

140 

151 

15-9 

15-8 

16-2 

159 

157 

15-5 

14-3 

12-8 

113 

109 

110 

10-6 

10^7 

18-7 

13  8 

14-6 

14-8 

15-0 

15-0 

14-8 

13-5 

12-7 

11-9 

107 

10-4 

9-9 

10-3 

12-4 

131 

13-4 

13-6 

13-4 

13-0 

12-2 

11-3 

10-4 

109 

10-6 

10-2 

lOK) 

lOO 

15-5 

15-6 

15-8 

161 

16-2 

15-6 

14-9 

14-5 

14-8 

14-9 

150 

14-0 

142 

143 

13-7 

13-8 

15-0 

163 

15-3 

15-1 

14-5 

137 

131 

11-9 

11-4 

11-0 

110 

111 

127 

127 

13-6 

14-5 

14-0 

13-5 

13-8 

13-0 

11-8 

no 

102 

10-4 

10-2 

9-8 

14-2 

14-7 

151 

14-8 

141 

141 

137 

13-4 

13-3 

133 

130 

13-1 

13-4 

13^ 

148 

15-8 

16-5 

16-6 

161 

15-8 

15-3 

15-3 

147 

14-3 

137 

13-8 

13-7 

134 

14-8 

15-5 

160 

16-3 

16-3 

157 

151 

14-9 

13-3 

122 

11-4 

117 

117 

111 

13-6 

13-9 

141 

14-3 

140 

137 

137 

12-7 

12-5 

11-8 

10-9 

107 

10-9 

10-7 

11-8 

12-0 

12-6 

13-1 

12  6 

11-9 

11-4 

10-8 

9-9 

9-3 

9-0 

9-2 

9-0 

9-1 

1852,  1853,  1854, 

andl( 

^55. 

16-00 

16-60 

1677 

1700 

16-62 

16-05 

15-47 

14-82 

14-60 

14-60 

14-50 

1415 

1405 

1405 

13-80 

14-47 

14-90 

15-30 

1517 

14-90 

14-35 

13-69 

12-45 

11-32 

10-67 

10-67 

10-50 

10-42 

13-42 

13-60 

14-02 

14-35 

14-12 

13-87 

13-87 

12-80 

12-27 

11-32 

10-40 

10-15 

1005 

10-10 

12-65 

13-20 

13-62 

13-82 

13-45 

13-07 

12-62 

11-96 

11-32 

11-37 

11-12 

11-05 

10-92 

1075 

13-96 

14-46 

14-82 

1511 

14-84 

14-47 

14H>7 

1331 

12-66 

1215 

11-67 

11-60 

11-38 

11-33 

Many  interesting  and  important  results  remain  to  be  worked  out  from  the 
very  accurate  and  complete  series  of  observations  that  have  been  recorded 
at  Liverpool,  under  the  skilful  and  vigilant  care  of  Mr.  Hartnup*  His 
Tables,  which  will  increase  in  value  with  their  progressive  accumulation,  are 
admirably  arranged,  and  contain  much  more  information  than  any  I  have 
hitherto  seen. 

The  following  Table  exhibits  the  extreme  pressure  of  the  wind  in  pounds 
on  the  square  foot,  and  the  greatest  horizontal  motion  of  the  air  between  any 
one  hour  and  the  next  hour  following,  for  all  the  gales  during  the  four  years 
in  which  the  pressure  has  reached  fifteen  pounds  on  the  square  foot. 


Digitized  byVjOOQlC 


142 


REPORT— 1855. 


Date. 


Extreme 

pressure  on 

the  square 

foot. 


Time  at  which  it 
occurred. 


Greatest  velocity 
of  the  air  between 
anyone  hour  and 
the  next  hour 
following. 


Hours  between 
which  it  ooourred. 


Direction  of 
the  wind. 


February 


1852. 

January        3 

4 

7 

8 

9 

15 

16 

21 

25 

30 

6 

9 

;,      16 

18 
May  14 

December   25 

1853. 

January         6 
11 

February     26 

April  1 

.,  7 

September  25 

„  26 

1854. 

January      20 

24 

25 

96 

27 

6 

8 

15 

17 

18 

22 

October      22 

December     2 

8 

5 

H  5 

15 

22 
25 
26 
27 
31 

1 
1 
18 
10 
11 
24 


February 


1855. 
January 
March 

April 

October 


Pounds. 
16 
28 
19 
18 
29 
16 
15 
18 
16 
17 
15 
18 
22 
16 
15 
17 
42 
42 

19 
17 
17 
88 
28 
16 
37 
24 

22 
19 
16 
43 
20 
15 
21 
15 
27 
31 
18 
24 
16 
25 
17 
16 
17 
27 
20 
16 
'  15 
15 

19 
15 
15 
24 
18 
16 


h  m 
7  30  P.M. 

5  30  a.m. 

2  30  P.M. 
4  12  p.m. 

3  0  a.m. 
11  30  a.m. 

0  45  P.M. 
7  30  P.M. 

4  30  p.m. 
0  20  p.m. 
4  45  a.m. 
4  20  a.m. 
7  42  P.M. 

7  38  P.M. 

8  30  A.M. 

9  30  a.m. 
4  45  a.m. 

6  48  a.m. 

10  40  a.m. 

10  12  a.m. 

7  50  a.m. 

11  40  a.m. 
11  0  a.m. 

2  30  p.m. 
7  50  p.m. 
2  12  a.m. 

0  42  P.M. 

2  54  a.m. 

3  36  P.M. 

10  42  a.m. 

7  24  P.M. 

0  36  a.m. 

1  6  a.m. 

4  24  a.m. 

8  6  p.m. 
3  54  a.m. 

2  18  p.m. 

6  42  a.m. 

5  6  a.m. 

3  54  P.M. 
1  6  a.m. 

11  18  a.m. 
8  42  a.m. 
8  12  a.m. 

1  24  P.M. 
10  36  a.m. 

2  48  a.m. 
10  18p.m. 

1  24  a.m. 

2  Op.M. 
2  30  p.m. 
0  5  p.m. 
2  45  a.m. 

7  15  a.m. 


Miles. 
50 
53 
50 
39 
62 
44 
40 
46 
27 
38 
44 
47 
50 
47 
47 
49 
70 
71 

38 
47 
47 
60 
51 
42 
65 
56 

30 
34 
34 
58 
53 
43 
45 
40 
56 
56 
35 
44 
47 
45 
43 
45 
44 
48 
48 
40 
43 
46 

48 
46 
46 
51 
48 
40 


h 

8  & 
6., 

4  „ 
4„ 

11  „ 
12., 

8„ 

4  „ 

12  „ 
4„ 

5  ., 
7  „ 
8„ 
6., 
»„ 

8„ 


h 

9  p.m. 
6  a.m. 

4  p.m. 

5  P.M. 

6  a.m. 
12  a.m. 

1  P.M. 

9  p.m. 
5  p.m. 
1p.m. 

5  a.m. 

6  a.m. 

8  p.m. 

9  p.m. 

7  a.m. 
10  a.m. 

5  a.m. 
9  a.m. 


6  „  7  p.m. 
10  „  11a.m. 

9  ,,  10  a.m. 

12    „  1  P.M. 

12   ,,  1  P.M. 

2„  3  p.m. 

7  „  8  p.m. 
2  „  3  a.m. 


9„ 
5» 
7  „ 
9.. 
7„ 

1" 
*  f» 

5„ 

8„ 

4„ 

3„ 

6„ 

«» 

11  » 
0„ 

8„ 
8„ 

1   n 

12  „ 
8„ 

10  „ 


10  P.M. 

6  a.m. 
8  p.m. 

10  a.m. 

8  p.m. 
2  a.m. 
2  a.m. 

6  a.m. 
9jp.m. 
5  a.m. 
4  p.m. 

7  a.m. 
7  a.m. 

12  p.m. 
1a.m. 

9  p.m. 
9  a.m. 
9  a.m. 
2  p.m. 
1p.m. 
4  a.m. 

11  P.M. 


3  „  4  a.m. 

2  „  3  P.M. 

2  „  3  p.m. 

0  „  I  P.M. 

3  „  4  a.m. 
5  ,,  6  a.m. 


8.W. 
W.K.W. 
W.N.W. 

s. 

W.N.W. 


W.S.W. 

a.8.w. 

W.N.W. 
W.N.W, 
W.N.W. 
W.IC.W. 

w. 

N.W. 
W.N.W. 
W.8.W. 

8.W. 

W.N.W. 

W. 

8.W. 

N.N.W. 

8.W. 
W.N.W. 
N.N.W. 
N.N.W. 

W.8.W. 

8. 

W.8.W. 

W. 

».W. 

W. 

W.N.W. 

N.W. 

N.W. 

WJf.W. 

8.8.W. 

N.W. 

W.N.W. 

W.N.W. 

W.N.W. 


W.N.W. 
W.N.W. 

W. 

W.N.W. 

N.W. 

W.N.W. 
W.N.W. 
W.N.W. 
W.N.W. 
W.N.W. 
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On  the  Strength  of  Boiler  Plates.    By  Wm.  Faibbairn,  F.R.S. 

On  Boiler  Explosions.    By  Wm.  Fairbaibn^  F.R.8. 

Report  of  the  Committee  appointed  by  the  British  Association  for  the 
Advancement  of  Science^  to  investigate  and  report  upon  the  changes 
which  have  taken  place  in  the  Channels  of  the  Mersey  during  the 
last  fifty  years,  to  the  General  Meeting  at  Glasgow,  1855. 

Your  Committee  have  to  report  that  they  have  been  engaged  in  the  exa- 
mination of  various  documents  which  contain  evidence  upon  the  subject 
confided  to  them  ;  and  they  have  pleasure  in  acknowledging  the  courteous 
assistance  they  have  received  from  the  Duchy  of  Lancaster,  the  Mayor  and 
Town  Council  of  Liverpool,  the  Dock  Committee  of  Liverpool,  and  James 
Rendel,  Esq.,  C.E.,  who  have  granted  access  to  the  various  documents  which 
they  severally  possess,  calculated  to  give  information  upon  the  subject. 

As,  however,  the  charts,  reports,  and  other  papers  are  for  the  most  part 
very  valuable,  the  several  custodians  naturally  decline  to  allow  them  to  be 
removed  from  their  respective  places  of  deposit ;  and  it  has  therefore  been 
found  necessary  to  transcribe  such  portions  as  are  required  for  the  purposes 
of  the  inquiry.  Should  the  Association  consider  that  the  inquiry  should  be 
prosecuted,  your  Committee  hope  to  be  entrusted  with  a  grant  of  £100  to  be 
applied  to  the  purpose. 

As  Sir  Philip  Egerton  for  several  years  past  has  given  considerable  atten- 
tion to  the  changes  in  the  Mersey,  your  Committee  are  desirous  of  enjoying 
the  advantage  of  his  assistance,  and  hope  that  he  may  be  included  in  their 
reappointment. 

The  inquiry  into  the  causes  of  the  present  state  of  the  Mersey  has  so 
important  a  relation  to  harbour  engineering  specially,  and  to  certain  sciences 
the  knowledge  of  which  is  necessary  for  its  operations,  that  your  Committee 
hope  that  they  shall  be  permitted  to  continue  that  inquiry  with  the  means 
requisite  for  giving  it  practical  efficiency.  Harrowby* 

First  Report  of  the  Liverpool  Committee  on  the  Deviations  of  the 
Compass  Needle  in  Iron  and  other  Vessels  occasioned  by  Inductive 
or  Polar  Magnetism.  By  J.  B.  Yatbs,  F.A.S.,  Chairman  to  the 
Compass  Committee,  and  John  Grantham,  C.E.,  Hon.  Sec. 

On  life  Boats.    By  A.  Hendbbson. 

On  the  Friction  of  Disks  in  Water  and  on  Centr\fugdl  Pumps. 
By  Jambs  Thomson,  CE. 

A  Report  of  one  Day^s  Dredging  by  tJie  Belfast  Dredging  Committee 
was  read  by  Mr.  Pattbbson,  who  exhibited  specimens  of  Virgularia 
mirabilis,  with  Drawings  of  the  Polypes,  by  Professor  Wyvillb 
Thomson. 
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Mathematics. 

On  the  Porism  of  the  in-and'Circumscribed  Triangle. 
By  A.  Cayley,  M.A,y  F.KS. 

Ths  portsm  of  the  in-and-circamscribed  triangle  in  its  most  general  form  relates  to 
a  triangle,  the  angles  of  which  lie  in  fixed  curves,  and  the  sides  of  which  toach  fixed 
carves,  but  at  present  I  consider  only  the  case  in  which  the  angles  lie  in  one  and  the 
same  fixed  curve,  which  for  greater  simplicity  I  assume  to  ^  a  conic.  We  have 
therefore  a  triangle  ABC,  the  aneles  of  which  lie  in  a  fixed  conic  ^,  and  the  sides 
of  which  touch  the  fixed  curves  ^^  38,  C  And  if  we  consider  the  conic  ^  and  the 
carves  Sl»  38  as  given,  the  curve  C  will  be  the  envelope  of  the  side  AB  of  the  triangle. 
Suppose  that  the  curves  ^^  38  are  of  the  classes  m,  n  respectively,  there  is  no  diffi- 
culty in  showing  that  the  curve  C  is  of  the  class  2mn,  But  the  curve  C  has  in 
general  double  tangents,  forming  two  distinct  groups,  the  first  group  arising  from 
quadrilaterals  inscribed  in  the  conic  ^,  and  such  that  two  opposite  sides  touch  the 
carve  9  and  the  other  two  opposite  sides  touch  the  curve  38,  the  second  group 
arising  from  quadrilaterals  inscribed  in  the  conic  ^,  and  such  that  two  adjacent  sides 
touch  the  curve  SI  and  the  other  two  adjacent  sides  touch  the  curve  38.  The  number 
of  doable  tangents  of  the  first  group  is  m  n  (m  n — 1),  and  the  number  of  double  tan- 
gents of  the  second  group  is  m  n  (fm«— m— n-f- 1) ;  the  namber  of  double  tangents  of 
the  two  groups  is  therefore  mn  (2mii— m^n).  The  corve  C  has  not  in  general  any 
inflexions,  hence  being  of  the  class  2mn  and  having  mn  (2fmji — m — n)  double  tan- 
gents, it  will  be  of  the  order  2mn  (m+ii— 1). 

When  the  curves  %  and  38  are  conies,  the  curve  C  is  therefore  of  the  class  8,  with 
16  doable  tangents  but  no  inflexions,  consequently  of  the  order  24.  But  there  are 
two  remarkable  cases  in  which  the  order  is  further  diminished.  First,  when  each  of 
the  conies  9,  38  has  double  contact  with  the  conic  J^.  The  four  points  of  contact 
give  rise  to  8  new  double  tangents,  or  there  are  in  ail  24  double  tangents,  the  curve 
C  is  therefore  of  the  degree  8  ;  and  being  of  the  class  8,  with  24  double  tangents,  it 
must  of  necessity  break  up  into  four  curves  each  of  the  class  2,  t.  e.  into  four  conies. 
Each  of  these  has  double  contact  with  the  conic  Jb>  or  attending  only  to  one  of  the 
four  conies,  we  have  the  well-known  theorem,  which  1  call  the  porism  (homographic) 
of  the  in-and-circumeeribed  triangle,  viz.  "  there  are  an  infinity  of  triangles  inscribed 
in  a  conic,  and  such  that  the  sides  touch  conies  having  each  of  them  double  contact 
with  the  circumscribed  conic." 

Secondly,  the  conies  ^  and  38  may  intersect  the  conic  Jb  in  the  same  four  points. 
Here  every  tangent  of  the  curve  C  is  in  fact  a  double  tangent  belonging  to  the  first 
mentioned  group,  the  curve  C  in  fact  consists  of  two  coincident  curves ;  each  of  them 
therefore  of  the  class  4.  But  this  curve  of  the  class  4  has  itself  four  double  tangents, 
arising  from  the  common  points  of  intersection  of  the  conies  %,  38  with  the  conic  (^ ; 
it  must  therefore  break  up  into  two  curves,  each  of  the  class  2,  t.  e.  into  two  conies ; 
tech  of  these  intersects  the  conic  J^  in  the  same  four  points  in  which  it  is  intersected 
by  the  conies  ^,  38.    Attending  only  to  one  of  the  two  conies,  we  have  the  other  well- 
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known  theorem,  which  I  call  the  poriim  (allo^aphic)  of  the  in-and-circumscribed 
triangle,  viz.  "  there  are  an  infinity  of  triangles  inscribed  in  a  conic,  and  snch  that  the 
sides  touch  conies,  each  of  &em  meeting  l^e  circorascribed  conic  in  the  same  foar 
points/' 

The  investigations,  the  results  of  which  have  just  been  stated,  will  appear  in  the 
Quarterly  Mathematical  Journal.  ' 

A  Tract  on  the  possible  and  impossible  cases  of  Quadratic  Dt^hcate  Equa- 
lities in  the  IHopJtantine  Analysis.  By  Matthew  Collins,  B^.^  Senior 
Moderator  in  mathematics  and  Physics^  and  Bishop  Law's  Matftematical 
Prizeman^  Trinity  Collegej  Dublin. 

The  author  of  this  tract  divides  it  into  three  chapters. 

Chapter  I.  treats  of  the  possible  and  impossible  cases  of  the  two  simul- 
taneous equations  «'4-Ay'=  n  and  «*— Ay'=a  ;  now  it  is  proved  in  the 
original  paper  from  which  the  present  abstract  is  taken  that  this  is  impossible 
when  A  is  any  integer  -<  20,  except  5,  6,  7,  13,  14,  or  15.  And  the  demon- 
strations of  the  impossibility  are  extremely  easy,  clear,  and  rigorous,  and  pos- 
sess the  great  advantage  of  being  efieeted,  in  dl  the  different  cases,  by  one 
uniform  method.  This  first  chapter  terminates  with  a  general  demonstration 
of  the  impossibility  whenever  A  is  a  prime  number,  and  such  that  neither 
m'-h  1  nor  m*— 2  is  divisible  by  A,  m  being  <  |  A. 

In  the  cases  that  are  possible,  as  many  solutions  as  we  please,  in  integers 
{x,  y)  prime  to  each  other,  are  obtained  in  this  paper  with  singular  facility 
and  rapidity  by  means  of  the  following  new  and  useful — 

G«ierfl/2%<?orem.— Thesolutionof X»+a6Y*ar  n  =Z^andX'— a^Y'=  C  =W'' 
can  be  obtained  from  a  solution  of  the  two  auxiliary  equations  a3^-{-by*=^ns? 
and  aftaf'—y^  =  +  !««;',  for  in  fact  X=^n(z*-hv^)  and  Y^^2xyzw  will  answer. 

Demonstration, — The  difference  of  the  squares  of  the  two  auxiliary  equa- 
tions gives  4a6ary  =«»(-?* -wO,  and  .\abY^=:4abx^y'z'w^,.\  =n^z^(2*'^w*); 
and  as  4X»=nV+«'')*=«V-«'')'+«'(2^«^'=«V+vO.'«^lierer=2*— w* 
and  v=2z»ft^  and  4abY^  is  =^4n^z^ur^(z*-w*),  .'.  =n\2tv), 

.'-  4iX^±abY^=r?(t±vy,  which  are  both  squares.     Q.  E.  D. 

By  taking  ii=l  and  also  6=1,  we  can,  from  one  solution  of  the  equations 
^-^ay^:=2^  and  j?*— fly*=io*,  derive  another  solution  of  the  same  equations  in 
larger  integers ;  thus  new  X=i(r*+ v*)  and  new  Y=2jryr«;. 

Ex,  gr.  When  A  =  5,  then  the  auxiliary  equations  j?'-i-5y'=»z*  and 
j^— 5y'=  — itto'  are  obviously  fulfilled  by  taking  ii=l  =y=tt7,  ir=2  and  ;f=3; 
hence  by  the  general  theorem,  we  find  X=J(z*+tt7^)=J(3^+l^)=41  and 
Y^^2xyzw=^  12  to  fulfil  the  proposed  equations 

j?*+5y^=s  n  =r*  and  x^Sf=  U  =»», 

giving  z=49  and  ic7=31 ;  and  from  this  set  of  answers  we  can,  according  to 
tiie  above  observation,  deduce  another  set  in  larger  integers ;  in  fact,  it  la 
evident  new  \ 

4f=i(49H8l0=3344161,  and  new  y=2  x  41  x  12  x  49  x  81  =  1494696, 
from  which  we  could  again  find  new  and  very  high  values  of  x  andy,  and  thus 
ascend  into  very  great  whole  numbers. 

When  A=6,  then  jf=5  andy=2  giver=7andv=l; 

.Mi(W«=l(7H  10=1201. 

and  new  y=10x 2x7=140,  giving  new  «aBl249  and  new  19=1151,  and 
thence  again 

New  *=K1249*+ 11510  and  new  ys=1201  x  280  x  1249  x  1151,  &c. 
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When  A=7«  then  taking  n=2,  one  obvious  solution  of  the  avxtVtary  equa- 
tions jf^+7y*=s2j*  and  **— 7y'=2io'  is  jf=5,  y=l,  z=4,  and  t0=3;  and 
hence  by  the  above  general  theorem,  we  find  X=|ii(z^+i0^)=4^+d^=;3d7 
and  Y=2«yjip=120  to  fulfil  the  two  proposed  equations  j?'+7y'=D=jH  and 
jr*— 7y'=asM;',  giving  jr=463  and  v=113;  and  thence  we  find  again, 
according  to  the  above  observation,  new  a?=i(463^+113^)  and 
new  y =337  X  240  x  463  x  1 13, 

from  which  we  could  again  find  values  of  x  and  y  in  integers  still  larger,  &c. 
When  As  13,  then  taking  it=l,  one  obvious  solution  of  the  munliary 
equations  «*+13y^=«*  and  a?— 13y*=— to*  is  x=iS,  y=5,  giving  ;ar=19  and 
ip=17 :  and  hence  by  the  general  theorem^  we  find  X=i(19*+17*)=106921 
and  Y=10x6x  19  X  17  =  19380  to  fulfil  the  two  proposed  equations, 
a:'+13y*=D=j*  and  «*— 13y'=D=io'.  These  values  of  x  and  y  give 
r=  127729  and  19=80929,  from  which  again  we  find,  according  to  the  fore- 
going observation,  new  ar=i(  127  729*+ 80929^)  and 

nwy=2x  106921  x  19380  x  127729x80929.  &c. 

Finally,  it  is  observed  that  the  solution  of  X'+adY'=D  =  Z*  and 
X* — fl6Y'=D=W*  can  be  also  derived  from  a  solution  of  the  auxiliary 
equations  ai^  +  y'=a:^  and  x^^y'^bu^,  since  in  fact  X  =  a:*-f-y*  and 
Y=z2xy2W  will  answer;  for  then 

fl6Y'=4a^jpy^v«=4«y(a^)(6ip«)=4^yV-y')=2/v 
where  /=**— y*  and  t;=2j?'y»,  and  X'=(jr<+y*)^=^+t;«;  and  so 
X^±abY^sa(t±vy,  which  are  both  squares.     Q.  E.  D. 

Chapter  II.  treats  of  the  possible  and  impossible  cases  of  the  two  simul- 
taneous equations  j?'+y'=D  and  4:*+ Ay's  D.  Now  in  the  original  paper  it  is 
rigorously  demonstrated  by  one  uniform,  easy,  and  satisfactory  method,  that 
thiHis  tmpo^ft/e  when  A  is  any  positive  integer  <  20,  except  7, 10, 11  or  17; 
and  it  is  also  satisfactorily  proved  that  the  proposed  equations  will  be  always 
possible  or  solvable  whenever  A  is  =2a'— 8,  or  20*—  1,  or  2a'+  2,  or  20* +9, 
or  20*4-50,  or  30*— 48,  or  3a'— 3,  or  3a'+4,  or  3a'+49,  or  5a'— 4,  or 

Sfl'+S,  or  5a'-80,  or  5a'+81,  or  6a'— 2,  or  6a'-h3,  or  4a'+3fl,  or  ^, 

4 

diminished  either  by  ^  or  by  1  j-,  &c.  &c.   And  thus  the  proposed  equations  will 

be  possible  or  soluble  whenever  A  is  any  of  the  following  integers ;  viz.  7, 10« 

11,  17,  20,  22,  24,  27,  30,  31,  34,  41.  42,  45,  49,  50,  52,  57,  58,  59,  60, 

61,  68,  71,  72,  74,  76,  79,  82.  85,  86,  90,  92,  94,  97,  99,  100,  101,  104, 

105,  112,  115,  119,  120,  121,  122,  &c. 

Tlie  solutions  of  the  possible  cases  are  inferred  with  great  facility  in  the 
present  paper  from  the  following  new  and  useful — 

General  Theorem.— The  values  of  X  and  Y  in  X*+Y'=n=Z'  and 
X'+a*Y'=a= W  can  be  deduced  or  inferred  from  the  values  of  x  and  y  in 
the  auxiliary  equations  sc^+ay^=ns^  and  y'+^^=»tt'* »  ^  ftw^t,  X=j?'w'— y'j* 
and  Y^2xyzw  will  answer;  for  then  A'4-Y'=(jp'iD'+y'^)'.  And  so  the 
first  condition  is  fulfilled.  Now  iiXa*»(y'+ftj?')—y'(a?'+ ay'),  .'.  =^**— a/; 
also  ii'Y'=4«'y'(*'+ay')(y'+**').  /.  =4ary(l-ha^)+46««y'+4ary ;  and 
8o«'(X'+a*Y')=(6«H2a*xy+ay0';  and  hence 

X'+a^Y'=(^ar<+2aA«'y'+a/)'-Hii',  /.  =□. 

And  thus  these  values  of  X  and  Y  satisfy  the  second  condition  also.  Q.  E.  D. 

If  a  or  6  be  negative,  we  obtain  a  solution  of  X'+ Y'=a  and  X'— aiY'=a ; 

but  by  taking  6=1  and  »=  1 ,  and  interchanging  x  and  w,  this  general  theorem 

•hows  that,  *'  from  one  solution  of  the  proposed  equations  ;e'+y'=^  and 
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jr'-f  A^=«^  we  can  obtain  another  solution  of  the  same  equations,  in  larger 
integers,  by  only  taking  new  X=Ay*— ar*  and  new  Y=^2syzw,"  We  shall 
give  here  only  a  few  instances  of  the  use  of  this  most  invariant  theorem. 

When  A=7,  then  the  proposed  equations «*-|-y*=D=«^  and  j:*+7y'=D=tt?' 
are  obviously  fulfilled  by  «=3,  y=4,  z=5,  and  t0=ll ;  whence  for  a  second 
solution  wehaveonly  to  take  new  x=7  x  4*— 3*=17llandnewy=2xyrir=1320, 
giving  .*.  new  2=2161  and  new  f<7=3889 ;  and  thence  again  a  third  set  of 
answers  are  new''x=7  x  1320^—1711^  and 

»w  y  =  2  X  1711  X  1320  X  2161  X  3889. 

When  A =10,  one  solution  is  obviously  jr=3  and  y=4,  from  which  new 
solutions  can  be  obtained  as  above.  When  A=  1 1,  then  taking  fi=5,  a  pos- 
sible remainder  of  squares  to  modulus  1 1,  the  auxiliary  equations  ^-^y^=^5z^ 
and  a^4"lly'=5w'  are  obviously  fulfilled  by  a:=l,  y=2,  xr=l,  and  f<7=3; 
whence  by  our  general  theorem  we  have  X=a:'z^— yV=35  and  Y=2xy£w 
=  12,  which  are  the  least  values  of  x  and  y  to  answer  the  proposed  equations 
x*H-y^=D=2r'  and  j?'  +  lly'=D=tr',  giving  2=37  and  tt7=53;  and  thence 
again  another  set  of  answers  are  new  j?=  1  ly*— iP^  .'.=  1272529  and  new 
y=2j?yzM?=70  x  12  x  37  X  53=1647240,  and  thence  again  new  X=lly^— x* 
=  11  X  1647240^-1272529*,  &c. 

When  A=4,  the  proposed  equations  (j'-f-y'=D  and  d:'H-4y'=n)  are 
proved  to  be  impossible,  whence  by  taking  a=6=  —2  and  »=  —  1,  it  follows 
from  the  foregoing  general  theorem  that  the  auxiliary  equations  2y'— x'=2* 
and  2a?*— y'=to'  must  be  also  impossible,  i.  e,  there  cannot  be  four  square 
numbers,  u^,  a^,  y*,  z^,  in  arithmetical  progression. 

Chapter  III.  treats  of  the  possible  and  impossible  cases  of  the  two  simul- 
taneous equations  j?*— y'sD  and  a?*— Ay'=a.  In  the  paper,  of  which  we 
here  present  a  very  short  abstract,  this  is  rigorously  demonstrated  to  be  im- 
possible when  A  is  any  integer  <  13,  except  7  or  11  ;  the  solutions  of  the 
possible  cases  in  integers  a?,  y  prime  to  each  other  are  obtained  with  great 
facility  and  generality  from  the  following  new  and  important — 

General  Theorem.^The  values  of  X  and  Y  to  fulfil  X*— ¥^=0=27  and 
X*— aAY'=D=W^  can  be  got  from  the  solution  of  the  auxiliary  equations 
or*— ay'srita'  and  bx^—y^=^nu^,  since  in  fact  X=j?V-f-y*2' and  Y=2jy2W 
will  answer  the  puq)ose,  as  is  easily  demonstrated. 

By  taking  6=  1,  and  interchanging  z  and  w  in  this  general  theorem,  we  see 
that  the  solution  of  X*— Y*=Z' and  X»-aY*=W2  ^^^  ^^  obtained  from  the 
solution  of  4?*— y'=nj2r*  and  x'^ay^^nv^  merely  by  taking  X=a?*2*+y'w* 
and  Y=z2xy2w.  And  then  again,  by  taking  n=  1 ,  this  general  theorem  shows 
how  to  find  a  solution  in  great  inte^rs  from  a  known  solution  in  smaller 
integers  of  jr*- y'=2^  and  j?— fly'=t(r ;  for  (A«tnew  X=af'2'-hyHr'=jr*— ay* 
and  new  Y=2xyzw  in  all  cases. 

Ex.  gr.  Let  a=7,  so  that  the  two  equations  to  be  solved  are  x*— y'=D=2* 
and  J^— 7y'=n=ir*;  then  taking  ii=2,  a  possible  remainder  of  square 
numbers  to  divisor  7,  we  see  that  one  obvious  solution  of  the  two  auxiliary 
equations  x*— y*=2r*  and  a^^7y'=2u^  is  ir=3,  y=l,  2r=2,  and  tt;=l ;  and 
,'.  by  the  foregoing  X=xV-f-y*ft^=37  and  y=2j:yr*p=12,  which  are  the 
least  integers  to  answer  the  two  proposed  equations;  they  give  z=35  and 
t(7=19 ;  and  from  this  solution  we  find  another,  as  indicated  above,  viz.  new 
X=;r*— fly*=37*-7.  12^=1729009  and  new 

Y=2jynp=37  X  24  X  35  X  19=590520. 
And  now  using  these  values  of  X  and  Y  for  x  and  y,  we  thence  get  another 
solution  by  the  same  formulae,  viz. 

new  X=ar'-<iy*=1729009'-7  .  590520^=&c. 
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As  another  example,  let  a=ll,  so  that  the  two  equations  to  he  solved  are 
ar*— y'=D=2:'  and  a:*— lly'=a=ic^;  then  taking  ii=5,  we  see  that  one 
ohvious  solution  of  the  two  auxiliary  equations  «*— y^=6;f*  and  j?*—  1  Xy^^bu^ 
is  ar=7,  ys=2,  r=3,  and  tr=l ;  and  .'.  hy  the  foregoing  theorem 

X=x*;j*+5^ic*=21«+2*=445  and  V=2«y«o=84, 
which  are  the  least  integral  values  of  x  and  y  to  fulfil  the  /iropo^et/ equations ; 
they  give  r=437  and  to=347  ;  and  now  from  this  solution  we  find  another, 
as  indicated  ahove,  viz.  new  X=ar*— fly*=445*— 11  .  84^  and 

new  Y=2xynr=2  x  446  x  84  x  437  X  347=&c. ; 
and  hy  using  these  values  of  X  and  Y  for  x  and  y,  we  can  thence  again 
find  X  and  Y  in  very  great  integers,  &c.  By  taking  a  negative,  we  could 
obviously  deduce  the  solution  of  X*— VsrZ*  and  X'+a6Y*=W*  from  a 
solution  of  the  two  auxiliary  equations  a^+oy'rsxj*  and  bx^—y^^nu^. 
Finally,  we  may  observe  that  the  two  equations  «•— y^=D  and  a;'— Ay^=a 
will  be  simultaneously  possible  whenever  A  is  =9— 2a^,  or  50— 2a^,  or 
49— 3a«,  or  81— 5a^  or  25  — 6a'.  or  64-70*,  or  100— Ho*,  or  any  of  the 
following  integers,  viz.  7,  11,  18,  19,  22,  32,  36,  37,  42,  46,  48,  56,  57, 
61,  &c. 

General  Theorem.— Tht  solution  of  X'-f  Y'=D  and  X'-f  (a+l)Y'=n  can 
be  obtained  from  a  solution  of  the  two  auxiliary  equations  a^^y^=zHs^  and 
ay^+a^^nu^;  in  fact  X^a^s^—y^u^  and  Y=2xygw  will  answer,  as  is  easily 
demonstrated. 

-<4jio/ii«-CCTwra/r^orm.— ThesolutionofX'— Y'rsDandX'— (a+  l)Y'=a  ' 
can  also  be  obtained  from  a  solution  of  the  two  auxiliary  equations 

r    a^-y«=«^\ 
Xax^+y^z^nw^i* 
or  from  a  solution  of  the  pair 

fy'+  j^^nz"  1   . 
Xf^ax'^nw'I  ' 

for  in  fact  X=j;V+yV  and  Y=2xy2w  will  answer,  as  is  also  easily  de- 
monstrated. 

The  author  states,  that  it  is  the  demonstrations  of  the  impossible  cases 
that  have  led  to  the  discovery  of  all  the  foregoing  general  theorems  for 
solving  the  possible  cases ;  and  although  these  demonstrations  of  the  impos- 
sible cases  are  by  far  the  most  interesting  and  valuable  part  of  this  Tract, 
they  are  necessarily,  on  account  of  their  length,  omitted  in  the  present 
abstract ;  but  the  iVact  quite  entire  will  be  soon  published. 


On  a  more  general  Theory  ^Analytical  Geometry ^  iticluding  the  Cartesian 
as  a  particular  case.    By  Alexamdbr  J.  Ellis,  B.A^  F.C.P.S. 

Assuming  a  Roman  i  as  the  symbol  for  rotating  through  90^,  it  is  shown 
that  (a?+i)(ar— i)=af»+ 1,  and  that  therefore  i=  a/(—  1).  Taking  (;>+ij)L 
as  the  representative  of  a  line  of  the  length  "^{j^^-f)  .  L,  L  being  the  unit 
of  length,  making  an  angle  B  with  the  axis,  where  V^-f  ^.sin  B=^q  and 
V^-f^.cosO=j?.  this  line  will  determine  its  extreme  point  when  referred 
to  a  known  origin,  axis,  and  scale. 

Two  Dimensions, 

Simple  Locus. —  If  ^  be  a  function  oi  p,  then  the  two  expressions /i+i^  and 
f =9p  determine  a  curve.     This  corresponds  with  the  usual  Cartesian  case. 
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General  Locus. — If  x=^p-\-iq  and  y=r+i8,  and  f[x,  y)  be  any  function  of 
X  and  y,  then  /(*,  y)=X+iY,  where  X  and  Y  are  functions  of  p,  q,  r,  8, 
which  determines  a  point.  If,  moreover,  we  have  given  7=9^  in  oider  to 
have  only  one  variable  p,  and  also  ^(x,  y)=^f'{p,  q,  r, «)  +i^''(/?,  q,r,8)=0  aa 
any  relation  between  x  and  y,  then  the  whole  system  /{x,  y),  ^=^9p>  ^^^ 
^(j*,y)=0  determines  a  curve,  called  the  general  locus,  which  is  found  by 
eliminating  p,  q,  r,  8  between  the  five  equations  X  and  Y=  functions  of 
p,  q»r,  8,  q=qpt  ^'=0,  and  ^^=0,  whence  Y  =  a  function  of  X,  and  the 
required  locus  is  the  simple  locus  of  X+iY  and  Y=  function  of  X. 

Particular  cases. — If  j=j=0,  and  first, /(«,y)=/>+ir,  we  have  a  case 
corresponding  to  the  Cartesian  rectangular  coordinates.  If,  secondly, 
y(x,  y)=j7(cosa+isina)-f  r(cosi9-|-isin  j3),  we  have  the  case  of  oblique 
coordinates;  whUe,  thirdly, /(x,  y,)=:  r(cos/i  +  i sin />)  gives  the  case  of 
polar  coordinates. 

Radical  Loci  of  the  equation  0(x,y)=O  for  q^qp*  From  q=^qp,  ^'=0, 
^^=0,  find  8^8^  and  r^r^,  and  describe  the  simple  loci  of — 

1.  p-^iq  and  q==qp  giving  x  homp, 

2.  r-^is  and  *=*  giving  y  from  r,  while 

3.  p-^ir  and  r=^r   gives  r  from  p ; 

so  that  by  setting  off  pL,  both  xL  and  yL  are  found.  In  the  Cartesian  case, 
9=9=0  and  the  loci  1.  and  2.  coincide  with  the  axis,  while  3.  is  the  ordinary 
locus. 

Three  Dimensions, 

Assume  a  known  origin,  axis,  scale,  and  plane,  called  the  cumbent  plane. 
On  this  plane  draw  a  line  determined  by  p-^'iq.  Through  this  line  draw  a 
plane  perpendicular  to  the  former,  called  the  sistent  plane.  On  this  set  off 
rL,  where  r=  some  function  of  p  and  q,  in  the  direction  of  the  line  already 
determined,' and  then  set  off  the  line  determined  by  r+i«  on  the  sistent  plane. 
The  extremity  of  this  second  line  determines  any  point  in  space. 

Simple  Locus, — If  p  and  q  are  independent,  and  sss,  a  function  of  r,  and 
therefore  of  p  and  q,  the  points  determined  by  p-\'iq  and  r+'is  lie  on  a 
surface.  If,  in  addition,  q  (and  therefore  r  and  «)  be  a  function  of  p,  the 
points  determined  by  the  system  lie  on  a  curve. 

General  Locus, — If  x^p-^iq,  y=r-fi«,  and  j?=tt-fir,  then/(x,  y)  will 
determine  a  line  on  the  cumbent  plane,  Kad/'(p,q,  r,  s,  z)  aline  on  the  sistent 
plane  drawn  through  the  former.  Assuming  q  a  function  of  p  and  s  a  func- 
tion of  r  in  order  to  have  only  two  variables,  and  ^(x,  y,  z)=0  as  any  rela* 
tion  between  x,  y,  z,  then  finding/(a?,  y)=X+iY  and /'(;?.  q,  r,  s,  2r)=R-f  iZ, 
with  0(x,  y,  r)=^'-|-i0"=O,  where  X,  Y,  Z,  R,  ^',  ip!'  are  all  functions  of 
p,  q,  r,  8,  u,  v,  or  by  virtue  of  the  relations  between  q  and  p,  s  and  r,  func- 
tions of  p,  r,  ti,  V  only,  we  find  from  ^'=0  and  ^'=0  that  u  and  v,  and 
hence  X.  Y,  Z,  R,  are  functions  of  p  and  r  only.  Hence  by  two  eliminations 
R  and  Z  are  found  as  functions  of  X  and  Y.  The  general  locus  is  then  the 
simple  locus  of  X  +  iY  on  the  cumbent,  and  R-f  iZ  on  the  sistent  planes, 
where  R  and  Z  are  known  functions  of  X  and  Y. 

Particular  cases, — ^Taking  q=z8=^v^0,  and  assuming  R  so  that  RL  is 
always  the  length  of  the  line  determined  hyf(x,  y),  we  readily  obtain  cases 
corresponding  to  the  Cartesian  rectangular  oblique  and  polar  coordinates. 

Radical  Loci  of  <^{x,  y,  2')=0  for  q  a  function  of  p,  and  s  of  r.  Having 
found  u  and  v  functions  of  p  and  r  as  before,  describe  the  simple  loci  of — 

1.  P'\'\q  and  9=  function  of  p  ;  and  2.  r-f  i«  and  «=  function  of  r,  both  on 
the  cumbent  plane,  to  find  x  and  y. 
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8.  p+ir  on  the  ctunbe&t,  and  V(p'+r*)-|-it;  on  the  sistent  plane,  with  t; 
a  function  o(p  and  r,  giving  a  suiface,  whence  ivL  is  found  on  the  sistent, 
and  therefore  also  on  the  cumbent  plane. 

4.  p+ir  on  the  cumbent,  and  v(/>'-f  r*)-f  itt  on  the  sistent  plane,  with  u 
a  function  of  p  and  r,  giving  a  surface,  whence  luh  is  found  on  the  sistent, 
and  therefore  also  tiL  on  the  cumbent  plane. 

Hence  (ti  +  it;)L=jrL  is  also  found  on  the  cumbent  plane,  and  x,y,  z  can 
be  fully  represented  for  any  values  ofp  and  r. 

By  this  theory,  all  cases  of  impossible  roots  of  equations  with  one,  two, 
or  three  unknown  expressions  admit  of  geometrical  representation,  while 
every  Cartesian  case  is  included. 


On  the  conception  of  the  Anharnwnic  Qttatemum,  and  on  its  application  to 
the  Theory  (^Involution  in  Space*    By  Sir  W.  R.  Hamilton,  LL.D, 


Light,  Heat,  Electricity,  Magnetism. 
On  the  Fixing  of  Photographs.    By  Dr.  Adamson. 


On  Hie  Triple  Spectrum.  By  Sir  David  Brewster,  K.B.y  F.R.S.  L.  ^  E. 

At  an  early  meeting  of  the  Association  the  author  communicated  to  the  Associa- 
tion an  account  of  the  experiments  by  which  he  endeavoured  to  establish  the  exist- 
ence of  a  triple  spectrum,  that  is,  a  spectrum  which,  instead  of  consisting  of  seven 
different  colours,  consisted  of  three  spectra  of  equal  length— red,  yellow,  and  blue — 
having  different  degrees  of  intensity  in  different  parts,  and  their  ordinates  of  maxi- 
mum intensely  incoincident.  This  paper,  entitled  "A  new  Analysis  of  Solar  Light," 
was  published  in  1831  in  the  Transactions  of  the  Royal  Society  of  Edinburgh.  The 
experiments  were  shown  to  some  of  the  distinguished  members  of  that  body,  who 
honoured  them  by  the  adjudication  of  the  Keith  Medal.  To  objections  which 
have  been  raised  by  Mr.  Airv,  Dr.  Draper  and  M.  Melloni  to  the  accuracy  of  these 
results,  the  author  has  replied  successively,  and,  he  has  reason  to  think,  successfully. 

Within  the  last  few  years  the  subject  of  the  triple  spectrum  has  been  studied  by 
two  eminent  individuals,  M.  Bernard  in  France,  and  M.  Helmholtz  in  Prussia, 
both  of  whom  have  called  in  question  the  accuracy  of  his  conclusions.  To  the  obser- 
vations of  these  two  writers  he  did  not  think  it  necessary  to  reply ;  but  being  obliged 
to  refer  to  the  subject  of  the  changes  of  colour  produced  by  absorption,  and  conse- 
quently to  the  triple  spectrum,  in  his  History  of  Newton's  optical  discoveries,  he 
found  It  necessary  to  notice  the  objections  which  had  been  made  to  it ;  and  he  now 
submitted  to  the  Section  a  few  of  the  remarks  which  he  has  there  made  upon  the 
experiments  of  these  two  foreign  observers. 

To  make  these  remarks  intelligible,  he  first  stated  that  his  analysis  of  the  spectrum 
embraces  three  propositions,  which  to  a  certain  extent  are  independent  of  each  other :— ^ 

1.  That  the  colours  of  the  spectrum  may  be  changed  by  absorbing  media  acting 
by  reflexions  and  transmissions. 

2.  That  in  pure  spectra  white  light,  which  the  prism  cannot  decompose,  can  be 
insulated;  and 

3.  That  the  Newtonian  spectrum  of  seven  colours  consists  of  three  equal  primary 
spectra — red,  yellow,  and  blue  superposed,— having  their  maximum  intensity  of  illu- 
mination at  different  points,  and  shading  to  nothing  at  their  extremities. 

**  Now,"  observes  the  author, ''  the  first  of  these  propositions  may  be  true,  even 
though  we  could  not  insulate  white  light  at  any  point  of  the  spectrum ;  and  both 
the  first  and  second  may  be  true,  without  our  being  able  to  demonstrate  that  the 
three  spectra  have  the  same  length,  and  diminish  in  intensity  from  their  maxima  of 
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illuminatioii  to  their  eitremities.  The  general  proposition*  that  the  colours  of  the 
spectrum  are  changed  by  absorption,  was  denied,  as  already  stated,  by  Mr.  Airy, 
and  by  Dr.  Draper  and  M.  Melloni,  whereas  both  M.  Heimboltz  and  M.  Bernard 
have  admitted  it  as  an  indubitable  truth.  In  direct  contradiction  of  Mr.  Airy's 
statement,  M.  Heimboltz  has  candidly  remarked, '  that  the  changes  of  colour  which 
Sir  D.  Brewster  described,  as  produced  bj  absorption,  are  for  the  most  part  suffi- 
ciently striking  to  be  observed  without  difficulty ; '  and  he  adds,  '  that  a  careful 
repetition  of  at  least  the  most  important  of  the  experiments,  carried  out  in  exact 
accordance  with  the  method  laid  down,  and  with  etery  precaution  taken,  has, 
indeed,  taught  him  that  the  facts  are  described  with  perfect  accuracy.'  In 
these  words,  which  are  those  of  M.  Heimboltz  himself,  the  change  of  colour  is 
admitted  as  a  physical  fact ;  but  he  ascribes  it  to  two  causes : — 1,  to  the  possible 
admixture  of  rays  scattered  from  the  prism,  and  the  other  transparent  bodies  used 
in  the  experiment ;  and  2,  to  the  mixture  of  complementary  colours,  produced  by 
the  action  of  the  other  colours  of  the  spectrum  on  the  retina." 

The  author  remarks,  that  the  first  of  these  causes,  namely,  the  possible  admixture 
of  scattered  rays,  is  a  very  extraordinary  one,  and  that  it  should  not  have  been 
assumed  without  some  attempt  to  show  its  probability.  He  observes,  "  it  is  cer- 
tainly possible  that  scattered  rays  may  have  influenced  my  retina;  but,  even  if 
such  rays  did  exist,  it  would  be  necessary  to  show  that  they  were  the  precise  rays 
which  were  capable  of  producing  the  alleged  change  of  colour.  Now  M.  Heimboltz 
has  not  even  attempted  to  make  it  probable  that  such  disturbing  rays  exist  or  could 
have  influenced  any  retina  if  tliey  did  exist ;  nor  has  he  attempted  to  show  that 
such  possible  rays  are  of  colours  which  are  complementary  to  those  which  I  saw. 
With  regard  to  the  second  cause,  namely,  the  admixture  of  complementary  colours, 
1  unhesitatingly  deny  that  it  had  any  influence  in  the  phenomena '  which  I 
obserN-ed ;  and  I  earnestly  request  the  attention  of  the  Section  to  the  following 
observations  : — If  the  subiective  perception  of  colour,  when  we  view  the  spectrum 
or  make  experiments,  in  which  more  than  one  colour  reaches  the  eye,  is  capable 
of  altering  the  colours  under  examination,  then  all  that  has  been  written  ou  colours, 
thus  seen,  must  be  erroneous,  and  all  the  gay  tints  of  Art  or  of  Nature,  which 
we  admire  and  study,  are  but  false  hues  under  the  metamorphosis  of  a  subjective 
perception.  We  must  not  now  pronounce  a  rose  to  be  red  and  its  leaves  green 
till  we  have  stared  at  them  through  a  chink  or  torn  them  from  their  footstalk. 
The  changes  of  colour  by  absorption  which  1  have  described  I  have  distinctly  seen, 
and  seen  as  coirectly  as  Newton  saw  his  seven  colours  in  the  spectrum,  and  Hooke 
his  composite  tints  in  the  soap-bubble ;  and,  now  that  my  eyes  have  nearly  finished 
their  work.  I  cannot  mistrust,  without  reason,  such  good  and  faithful  servants. 

"  The  observations  of  M.  Bernard,  who  has  repeated  only  a  few  of  my  experiments, 
differ  very  little  in  their  character  from  those  of  M.  Heimboltz.  He  maintains  that 
the  conversion  of  the  blue  space  into  violet,  which  I  observed,  arises  from  the 
diminution  of  the  light  by  absorption.  Now,  if  the  colours  of  the  spectrum  thus 
change  when  they  become  fainter,  we  would  desire  to  know  at  what  degree  of  illu- 
mination we  are  to  see  the  prbmatic  spectrum  in  its  true  colours.  If  the  blue  space 
is  converted  into  violet  by  the  diminution  of  its  light,  then  colour  does  not  depend 
upon  refrangibility  alone,  but  also  upon  intensity  of  illumination ;  a  doctrine  as  sub- 
versive as  mine  of  the  opinion  of  Newton,  that  to  the  same  refrangibility  always 
belongs  the  same  colour.  If  M.  Bernard's  experiments  be  correct,  it  is  perfectly 
compatible  with  my  opinion,  because  it  only  proves  that  the  blue  rays,  when  enfeebled, 
lose  their  power  over  the  retina  sooner  than  the  red.  Nay,  it  is  a  sound  argument 
in  favour  of  the  doctrine  which  it  is  brought  forward  to  disprove." 

In  concluding  his  communication,  the  author  mentions  that  none  of  the  oppo- 
nents of  the  triple  spectrum  have  repeated  his  fundamental  experiment  made  with 
an  apparatus  which  he  believes  no  person  but  himself  possesses.  He  examines  a 
pure  spectrum  divided  into  compartments  by  the  action  of  thin  plates  of  calcareous 
spar  passing  across  a  prism  of  the  same  substance.  Each  of  these  luminous  com- 
partments shades  off  into  the  adjacent  dark  spaces,  and  is  in  a  different  condition 
from  the  corresponding  portion  of  the  complete  spectrum.  When  the  proper 
absorbing  media  are  applied  to  certain  portions  of  this  divided  spectrum,  he  insulates 
a  large  portion  of  white  light  indecomposable  by  the  prism,  and  it  stands  beside  a 
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portion  of  red  light  as  distinctly  as  an  almond  placed  beside  a  cherry.  This  is  an 
experimentum  crucit,  if  one  were  wanting  in  favour  of  the  doctrine  of  a  triple 
spectram,— of  the  existence  of  three  colours,  red,  yellow,  and  blue  at  the  same  point 
of  the  spectrum. 

On  ike  Binocular  Vmon  cf  Surfocu  rf  Different  Colours. 
By  Sir  David  Brewster,  KH.y  FM.S.  L.  ^  E. 
Prof.  Dove  had  published  an  account  of  some  beautiful  experiments  in  connexion 
with  this  subject  some  years  ago.  M.  Dove  showed  in  his  paper,  that  when  dif- 
ferent colours  at  the  same  real  distance  are  regarded  by  the  eye,  they  appear  to  be  at 
different  distances ;  this  is  also  the  case  when  a  white  surface  is  compared  with  a 
black.  Now  M.  Dove  argues  if  a  white  surface  and  a  black  one  be  stereoscopically 
combined,  one  of  them  must  be  seen  through  the  other.  Taking  a  figure  for  the  left 
eye  with  a  white  ground,  and  a  second  figure  of  the  same  object  on  a  black  ground 
for  the  right  eye,  when  these  two  figures  are  combined,  a  beautiful  effect  is  observed; 
the  figure  starts  into  relief,  and  its  sides  appear  to  possess  a  shining  metallic  lustre. 
This  is  the  case  when  the  surface  of  each  single  object  is  quite  dull  and  without  lustre. 
On  this  experiment  M.  Dove  founds  a  theory  of  lustre,  supposing  it  to  be  produced 
by  the  action  of  light  received  from  surfaces  at  different  distances  from  the  eye. 
KxL  example  of  this  is  the  effect  observed  on  looking  at  varnished  pictures :  one  por- 
tion of  the  light  comes  from  the  anterior  surface  of  the  varnish  and  the  other  from 
its  posterior  surface,  the  action  of  both  of  these  conspiring  to  produce  the  observed 
lustre.  The  metallic  lustre  of  mica  is  also  referred  to  by  M.  Dove  as  an  example 
of  the  same  kind.  In  his  present  communication,  Sir  David  Brewster  controveits 
the  theory  here  laid  down,  and  bases  his  objections  on  the  following  remarkable  ex- 
periment : — where  a  white  surface  without  definite  boundary  and  a  black  surface  of 
the  same  kind  are  regarded  through  the  stereoscope,  no  lustre  is  observed.  Sir  David 
therefore  infers  that  the  lustre  is  due,  not  to  the  rays  from  one  surface  passing 
through  the  other  to  the  eye,  but  to  the  effort  of  the  eyes  to  combine  the  two  stereo- 
.  tcopic  pictures. 

On  the  Existence  ofAcari  in  Miccu  By  Sir  David  Brewster,  K,H„  F,R,S. 

While  examining  with  a  microscope  a  thick  plate  of  mica  from  Siberia,  about  5  inches 
long  and  3  inches  wide.  Sir  David  was  surprised  to  observe  the  remains  of  minute 
animals,  some  the  70th  of  an  iDch,  and  others  only  the  150th  of  an  inch  in  size. 
Some  of  these  were  enclosed  in  cavities,  round  which  the  films  of  mica  were  in  optical 
contact.  These  acarl  were,  of  course,  not  fossil,  but  must  have  insinuated  themselves 
through  openings  between  the  plates  of  mica,  which  afterwards  closed  over  them. 

I 
On  ike  Absorption  of  Matter  by  the  Surfaces  of  Bodies, 
By  Sir  David  Brewster,  K,H.y  F.R.S.  L.  ^  E. 

If  we  smear,  very  slightly,  with  soap  the  surface  of  a  piece  of  glass,  whether  arti- 
ficially polished  or  fused,  and  then  clean  it  perfectly  with  a  piece  of  chamois  leather, 
the  surface,  when  breathed  upon,  will  exhibit,  in  the  most  brilliant  manner,  all  tbe 
colonrs  of  thin  plates.  If  we  breathe  through  a  tube,  the  colours  will  be  arranged 
in  rings,  the  outermost  of  which  is  black,  corresponding  to  the  centre  of  the  system 
of  rings  formed  between  a  convex  and  a  plane  sui  face  of  glass.  In  repeating  this  expe- 
riment on  the  surfaces  of  other  bodies.  Sir  David  found  that  there  were  several  on  whose 
snrfaoes  no  colours  were  produced.  Quartz  exhibited  the  colours  like  glass,  but  cal- 
careous spar  and  several  other  minerals  did  not.  In  explaining  this  phsenomenon,  the 
author  stated  that  the  particles  of  the  soap,  which  are  dissolved  by  the  breath,  must 
either  enter  the  pores  of  the  bodies  or  form  a  strongly  adhering  film  on  their  surface. 
This  property  of  appropriating  temporarily  the  particles  of  soap,  becomes  a  new  di- 
stinctive character  of  mineral  and  other  bodies. 


On  the  Remains  of  Plants  in  Calcareous  Spar  from  King's  Ckmnty,  Ireland. 
By  Sir  David  Brewster,  K.H.,  F.R.S.  L.  ^  E. 
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On  the  Pkanemena  of  Decomposed  Glass. 
By  Sir  David  Brewster,  K.H.,  F.R.S.  L.  ^  E. 
These  papers  were  illustrated  by  elaborate  drawings  of  the  phsnomeiia. 


On  the  Makuig  and  MagneHzing  of  Steel  Magnets. 
By  Paul  Cameron,  Glasgow. 

The  author  records  a  few  experiments  in  the  forging,  softening,  hardening,  and 
magnetizing  of  them.  He  procured  one  dozen  of  magnets :  four  of  them  were 
for^,  hardened,  and  magnetized  north  and  south ;  four  were  forged,  hardened,  and 
magnetized  N.E. ;  and  the  remaining  four  were  forged,  hardened,  and  magnetized 
east  and  west.  One  dozen  compass  needles  were  forged,  hardened,  and  magnetized 
similar  to  the  above ;  four  of  Uie  compass  needles  were  enclosed  in  an  iron  case 
filled  with  fresh  lime ;  the  case  was  dien  put  into  a  fire  until  it  became  a  deep  red, 
and  was  then  covered  up  and  allowed  to  cool  slowly.  The  needles  were  then 
dressed  and  hardened  in  afire  mixed  with  bone-dust,  the  bone-dust  being  mixed  with 
charcoal  and  lime,  which  would  further  increase  the  quality  of  the  steel. 

The  average  magnetic  powers  of  the  magnet  before  magnetizing  were  as  follows : — 

The  magnetic  powers  of  the  bars  hardened  N.  and  S.  from  7^  to  10. 

N.E.  ...    S^'to    7^ 

E.  andW.    ...    r  to   2^ 

He  then  placed  a  large  copper  coil,  having  an  inclination  corresponding  with  the 
dip,  in  the  magnetic  meridian,  and  connected  the  coil  with  the  poles  of  a  galvanic 
battery  containing  thirty-six  pairs  of  plates ;  passed  and  repassed  the  magnets  that 
were  hardened  N.  and  S. ;  placed  the  coil  in  a  N.E.  direction,  and  passed  and  re- 
passed the  magnets  hardened  N.E. ;  and  then  placed  the  coil  in  the  direction  £.  and 
W.,  and  passed  and  repassed  the  magnets  Uiat  were  hardened  E.  and  W. 
The  magnets  hardened  and  magnetized  N.and  S.,  average  deflection  from  43<'  to  45**. 

...         N.E.  36*'to38^ 

E.  andW.    ...  ...  20^*  to  22^ 

A  similar  result  followed  after  the  needles  were  passed  through  the  coil. 


On  the  Deviations  of  the  Compass  in  Iron  Ships  and  the  means  of  adjusting 
them.    By  Paul  Cameron. 


On  an  Analogy  between  Heat  and  Electricity. 
By  the  Rev.  Professor  Chbvallier. 

Arago,  in  his  posthumous  work  on  lightning  ((Euvres  de  Francis  Arago,  Notices 
Scientifiques,  torn.  i.  Paris,  1854),  distinguishes  three  classes  of  lightning,  of  which 
the  third  is  that  which  takes  the  form  of  a  fire-ball. 

He  produces  many  examples  (chap.  vi.  vil.),  the  principal  fwcXs  being,  that  during 
a  thunder-storm  balls  of  fire  are  sometimes  seen ;  that  they  sometimes  move  very 
slowly,  not  faster  than  a  mouse  (ch.  vii.  §  3),  so  that,  in  a  room,  a  person  may  get 
out  of  their  way  (ch.  vii.  §  6),  rolling  over  and  over  like  a  kitten,  or  may  follow 
them  for  a  considerable  distance  on  foot  (ch.  vii.  §  5) ;  that  for  a  time  the  presence 
of  such  a  ball  may  produce  no  injurious  effect ;  but  that  it  usually  explodes  at  last 
with  prodigious  violence. 

It  does  not  seem  to  have  been  pointed  out,  that  this  form  of  electricity  bears  a 
remarkable  analogy  to  the  spheroidal  form  which  fluids  assume  when  in  apparent 
contact  with  bodies  intensely  heated.  The  attention  of  the  Section  was  invited  to 
the  subject. 

On  the  Polystereopticon.    By  Antoine  Claudet,  E.R.S. 
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On  the  Heat  produced  hy  the  Influence  of  the  Magnet  upon  Bodies  in  Motion. 
By  M.  LioN  FoucAULT,  Paris, 

Id  1821,  Ara^  observed  the  remarkable  foct  of  the  attraction  of  the  magnetic 
needle  by  coadacting  bodies  in  motion.  The  phenomenon  appeared  very  singular, 
and  remained  without  explanation  ontil  Faraday  announced  the  important  discovery 
of  currents  of  induction.  It  was  then  evident,  that  in  Arago's  experiments  the  motion 
gave  rise  to  currents,  which,  by  reacting  upon  the  magnet,  tended  to  associate  it 
with  the  moveable  body  and  draw  it  in  the  same  direction.  It  may  be  said,  in 
general  terms,  that  the  magnet  and  the  conducting  body  tend  towards  a  state  of  rela- 
tive repose  by  a  mutual  influence. 

If,  notwithstanding  this  influence,  it  is  desired  to  continue  the  motion,  a  certain 
amount  of  force  {travail)  must  be  constantly  furnished ;  the  moveable  part  seems  to 
be,  as  it  were,  pressed  by  a  break,  and  this  force  whidi  disappears  necessarily  pro- 
duces a  dynamic  effect,  which  I  have  thought  must  be  represented  by  heat. 

We  arrive  at  the  same  inference  by  taking  into  consideration  the  currents  of 
induction  which  succeed  one  another  in  the  interior  of  bodies  in  ^notion ;  but  an 
idea  of  the  quantity  of  heat  produced  would  only  be  acquired  with  great  difficulty 
by  this  mode  of  regarding  the  afl^r,  whilst  by  considering  this  heat  as  due  to  a  trans- 
formation of  force,  it  appeared  certain  to  me  that  a  sensible  elevation  of  temperature 
would  be  easily  produced  in  a  decisive  experiment.  Having  ready  to  my  hand  all 
the  elements  necessary  for  a  prompt  verification,  I  proceeded  to  its  execution  in  the 
fbllowing  manner. 

Between  the  poles  of  a  strong  electro-magnet  I  partially  introduced  the  solid  of 
revolution  belonging  to  the  apparatus  which  1  have  odled  sl  gyroscope,  and  which  was 
previously  employed  in  experiments  of  a  very  different  nature.  This  solid  is  a  torus 
of  bronze  connected  by  a  toothed  pinion  with  an  apparatus  of  wheels,  by  the  action 
of  which,  when  turned  by  the  hand,  it  may  revolve  with  a  rapidity  of  150  or  200 
turns  in  a  second.  To  render  the  action  of  the  magnet  more  effective,  two  pieces  of 
soft  iron  added  to  the  helices  prolonged  the  magnetic  poles,  and  concentrated  them 
in  the  vicinity  of  the  revolving  body. 

When  the  apparatus  is  going  with  the  greatest  rapidity,  the  current  of  six  Bunsen's 
couples,  passed  into  the  electro-magpet,  stops  the  movement  in  a  few  seconds,  as 
though  an  invisible  break  had  been  applied  to  the  moving  body :  this  is  Arago's 
experiment,  as  developed  by  Faraday.  But  if  the  handle  be  then  pushed,  so  as 
to  restore  to  the  apparatus  the  movement  which  it  has  lost,  the  resistance  experienced 
requires  the  application  of  a  certain  amount  of  force,  the  equivalent  of  which  reap* 
pears  and  accumulates  in  heat  in  the  interior  of  the  revolviog  body. 

By  meanb  of  a  thermometer  inserted  in  the  mass  we  may  follow  the  gradual  eleva- 
tion of  temperature.  Having,  for  example,  taken  the  apparatus  at  the  surrounding 
temperature  o{6(f'S  F.,  I  saw  the  thermometer  rise  successively  to  68°,  77°,  86^  and 
93°*  2  F. ;  but  the  phaenomenon  had  previously  become  sufficiently  developed  to 
render  the  employment  of  the  thermometer  unnecessary,  as  the  heat  produced  had 
become  sensible  by  the  hand. 

If  the  experiment  appear  worthy  of  interest,  it  would  be  easy  to  arrange  an  appa- 
ratus to  reproduce  and  augment  this  phenomenon.  There  is  no  doubt,  that  by 
means  of  a  machine  properly  constructed,  and  composed  only  of  permanent  magnets* 
high  temperatures  might  be  produced,  so  as  to  place  before  the  eyes  of  the  public 
assembled  in  lecture  rooms  a  curious  example  of  the  conversion  of  force  into  heat. 


On  a  Machine  for  Poiishitig  Specula,    By  Dr.  Green. 


On  the  Optical  Properties  of  Cadmacetiie. 
By  William  Haidinoer,  Vienna, 
[Crystals  of  the  salt  were  laid  before  the  Section  by  Sir  David  Brewster.] 
I  have  the  honour  to  lay  before  the  Association  a  short  notice  on  the  Absorption 
of  the  Cr}'stals  of  Acetate  of  Cadmium,  or  to  denote  them  by  a  single  word,  of  Cad^ 
macttUe,  together  with  some  of  the  crystals,  which  form  the  subject  of  the  commu- 
nication. 
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The  form  of  the  cr^'stais  belongs  to  the  oblique  tyatem.  The  apparent  longi- 
tudinal  axis  of  the  broad  six- sided  prisms  makes  an  angle  of  nearly  100°  with  the 
base.  There  is  a  most  perfect  cleavage  parallel  to  the  axis  in  only  one  direction, 
which  bisects  the  prism  of  135*^  39'.  The  plane  of  the  optic  axis  is  perpendicular  to 
this  plane  of  cleavage.  One  of  the  axes  of  elasticity  makes  with  the  plane  of  cleavage 
an  angle  of  about  \0°.  If  now  the  crystals  are  examined  as  to  their  polarization  in 
a  direction  perpendicular  to  the  plane  of  the  optic  axes,  it  will  be  found  that  the 
pencil  polarized  parallel  to  the  above-mentioned  axb,  which  makes  the  angle  of  10^ 
with  the  faces  of  cleavage,  freely  passes  the  crystal,  but  that  the  pencil  polarized 
perpendicularly  to  it  does  not  pass.  It  is  true,  there  appears  not  exactly  a  black 
tint,  but  only  a  more  or  less  dark  gray ;  but  the  contrast  nevertheless  is  very  striking. 
On  the  mode  of  examination  being  reversed,  the  effect  is  still  more  powerful.  A 
plate  of  cadmacetite  cut  perpendicular  to  the  plane  of  cleavage,  parallel  to  the  axis  of 
the  crystals,  when  held  near  the  eye,  will  extinguish  one  of  the  two  images  of  a 
doubly  refracting  prism  entirely,  without  letting  paJss  a  trace  of  light,  if  the  plate  be 
only  so  much  as  one-fuurth  of  an  inch  in  thickness. 

It  is  the  more  unexpected  to  find  such  great  contrasts  in  the  modifying  power  of 
these  crystals  in  respect  to  light,  as  for  the  rest  they  are  perfectly  colourless.  M. 
Charles  von  Hauer  has  succeeded  in  obtaining  crystals  3  inches  long  and  1  inch 
thick,  but  they  are  always  very  little  homogeneous,  consisting  of  concentric 
funnel-shaped  portions,  which  makes  it  very  difficult  to  extract  larger  portions  fit 
for  being  turned  to  advantage  as  a  polarizing  apparatus.  It  is  deserving  of  notice, 
that  some  particular  very  compact  portions  of  the  crystals  do  not  possess  that  cha- 
racteristic absorbing  property. 

On  the  Optical  Illusions  of  the  Atmospheric  Lens, 
By  Evan  Hopkins,  CE.y  F.G.S. 


An  Account  of  some  Experiments  with  a  large  ElectrO'Magnei, 
By  J.  P.  Joule,  F.R.S. 
Vtof,  W.  Thomson,  in  Mr.  Joule's  absence,  brought  the  subject  before  the 
Section.  The  relation  of  the  exciting  force  to  the  sustaining  power  of  a  magnet  was 
the  subject  which  it  was  the  author's  desire  to  examine,  the  laws  arrived  at  being 
very  divergent  from  those  usually  received.  The  soft  iron  made  use  of  in  this  magnet 
was  of  such  a  nature,  that,  aAer  magnetization  by  moderate  currents,  it  always — 
probably  on  account  of  intense  magnetization  on  some  former  occasion — retainefl 
a  residual  polarity  which  was  always  in  the  same  direction.  The  magnet  might 
be  excited  by  a  current  which  developed  a  polarity  opposed  to  the  residual  one ; 
but  on  the  interruption  of  the  current,  the  latter  re-appeared.  With  high  power, 
the  lifting  power  fell  short  of  being  proportional  to  the  square  of  the  current ;  but 
with  feeble  excitation,  Mr.  Joule  found  the  sustaining  force  to  vary  nearly  as  the 
fourth  power  of  the  current  strength  employed. 


Photographs  of  the  Hartwell  Observatory,  and  of  the  Craig  Telescope  at  Wands- 
worth, were  exhibited  and  described  by  Dr.  Lbb. 


07i  New  Forms  of  MicroscopCy  adapted  for  Physiological  Demonstration. 

By  M.  Nachot. 

Elucidations^  by  Facts  and  Experiments,  of  the  Magnetism  of  Iron  Ships 

and  its  Changes,     By  William    Scoresby,  DJ).y  F,R,S.S.  Lond, 

^  Edin,y  Corresp,  Mem.  of  Institute  of  France,  Sec.  Sfc. 

The  author  first  recapitulated,  as  the  basis  of  his  present  communication,  the 

theoretic  principles — concerning  the  magnetism  of  iron  ships  and  its  changes,  with 

the  effects  on  the  action  of  the  compasses — which  he  had  fbrmerly  brought  before 

the  British  Association,  and  describe  more  elaborately  in  his  "  Magnetical  Inves- 
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tigations."  Referring,  more  particularly,  to  his  paper  of  last  session  On  the  Lo$s 
of  ike  TayleuTy  and  to  the  principles  on  which  the  lines  of  inagnetic  force,  and  the 
equatorial,  or  neutral  plane,  are  adjusted  in  correspondency  with  the  earth's  polar 
magnetic  axis, — it  followed,  he  showed,  that  the  distribution  of  the  magnetic  lines 
externally  should  have  special  relation  to  the  direction  of  the  ship's  head  whilst 
building,  and  should  therefore  be  easily  predicted,  proximately,  for  every  particular 
case. 

The  views  of  Dr.  Scoresby  on  these  fundamental  principles,  as  well  as  on  the 
source  of  and  changes  in  the  more  intense  quality  of  magnetism,  the  retentive,  in 
iron  ships,  had  had  very  extensive  and  beautiful  verifications  in  actual  experi> 
meats,  since  the  former  meeting  of  the  Association.  As  to  the  equatorial  plane  of 
no-attraction,  illustrated  by  diagrams  in  "  Magnetical  Investigations,"  which  were 
cut  in  wood  in  the  year  1851, — experiments  in  1854  and  1855,  on  five  or  six  ships 
whilst  yet  on  the  stocks,  had  shown  the  most  remarkable  correspondency.  Thus, 
in  the  case  of  the  Elizabeth  Harrison,  at  Liverpool,  having  her  head  about  E.N.E., 
which  Dr.  Scoresby  examined  in  October  1854, — the  plane  of  no-attraction  on  the 
starboard  side  was  found  to  lie  11  feet  6  inches  lower  than  that  on  the  port  side, 
whibt  the  difference,  previously  calculated,  according  to  theory,  was  1 1  feet !  In 
the  case,  again,  of  the  Fiery  Cross,  of  Glasgow,  investigated  at  hb  request  by  Mr. 
James  Napier,  the  lines  of  no-attraction  on  the  two  sides,  with  the  ship's  head 
S.W.erly*  were  found  to  be  almost  exactly  in  agreement  with  theory.  Again,  in  the 
case  of  the  Elba  of  Newcastle,  built  at  Jarrow  on  Tyne,  with  her  head  only  half  a 
point  from  the  magnetic  meridian ;  as  also  of  another  ship  built  on  the  same  spot, 
the  magnetic  lines  were  found  in  close  analogy  with  those  figured  in  the  diagrams 
above  referred  to.  Finally,  in  the  case  of  the  Persia,  a  large  and  splendid  ship 
built  by  Messrs.  Napier  and  Co.,  at  Glasgow,  the  magnetic  lines,  as  determined  by 
Mr.  James  Napier,  were  found  to  have  the  like  conformableness  with  theoretic 
deduction.  One  striking  and  beautiful  exception — beautiful  because  anticipated  on 
magnetic  principles — was  brought  out  in  experiments  made  by  Mr.  Robert  Newall, 
Mr.  George  Palmer,  and  Mr.  James  Napier.  This  apparent  exception  consisted  in 
certain  irregularities  in  the  external  lines  of  the  magnetic  plane, — sometimes  shown 
in  sudden  limited  deflections, — a  circumstance  plainly  referable  to  particular  accu- 
mulations of  irou  material  within,  8uch  as  of  beam  ends,  stringers,  bulk-heads,  &c., 
which  the  author  bad  noticed  in  his  "  Magnetical  Investigations"  as  not  unlikely 
to  disturb  the  regularity  of  the  magnetic  lines.  In  this  case,  therefore,  the  observed 
exception  to  regularity  served  most  convincingly  to  confirm  the  general  rule. 

Dr.  Scoresby  then  proceeded  to  show  how  mechanical  action,  such  as  vibration, 
■training,  or  blows  of  the  sea,  on  an  iron  ship,  must  modify  or  change  the  original 
magnetic  lines,  and  tend  (whatever  the  extent  might  practically  be)  to  bring  them 
into  some  measure  of  conformity  with  the  terrestrial  magnetic  force  as  applied  to 
the  new  direction  of  the  ship's  head. 

One  case  of  positive  and  demonstrable  change  in  the  magnetic  lines  of  a  new 
ship,  the  Imperador,  built  at  Liverpool,  Dr.  Scoresby  had  experimentally  deter- 
mined ;  a  change  which  had  taken  place  (in  exact  conformity  with  his  predictions) 
whilst  the  ship  was  being  fitted  out  for  sea.  In  this  instance  the  lines  of  no-attrac- 
tion on  the  two  sides  of  the  ship,  which  from  her  position  on  the  stocks  must  have 
originally  differed  some  10  feet  in  level,  were  found  to  have  changed  to  within 
about  20  inches  of  the  same  level.  This  showed,  as  the  general  experience  of  the 
adjusters  of  compasses  and  observant  navigators  also  indicated,  that  much  service 
at  sea,  and  well  knocking  about  on  various  courses,  had  the  tendency  to  bring  the 
original  extreme  and  oblique  magnetic  lines  into  a  normal  direction, — approaching 
to  a  horizontal  equatorial  plane  with  lines  of  no-deviation  running  on  both  sides, 
nearly  on  the  same  level,  from  stem  to  stem,  and  a  polar  axis  (in  the  centre  of  the 
ship)  vertical  to  the  keel.  This  tendency  was  elucidated  by  different  striking  facta 
of  experience. 

The  author  further  explained,  and  illustrated  by  bold  and  descriptive  drawings, 
several  cases  of  sudden  and  remarkable  compass- changes,  dwelling  particularly  on 
that  of  the  Tayleur,  where  a  change  of  some  points  had  taken  place  within  two  or 
thiee  days,  whilst  contending  against  a  heavy  sea  with  her  head  in  a  reverse  po* 
sition  from  that  on  the  stocl^ ;  and  on  that  of  the  Ottawa,  one  of  whose  compasses 
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suddenly  dianged  two  points  from  a  heavy  blow  of  the  sea  on  the  ship ;  on  that  of 
another  ship  where  a  similar  change  took  place  on  occasion  of  a  collision;  on  that  of 
the  —  (name  not  mentioned)  where  the  steering  compass  suddenly  changed  several 
points,  and  produced  an  error  in  the  ship's  position  within  24  to  30  hours,  which, 
measured  on  a  track  chart  by  the  first  officer,  in  his.  Dr.  Scoresby's,  possession,  was 
very  nearly  of  the  extent  of  the  breadth  of  Ireland  1  These  various  compass-changes 
were  plainly  in  accordance  with  the  theoretic  principles  formerly  published  by  Uie 
author,  witn  the  exception  of  the  latter,  as  to  which  the  requisite  data  for  tracing 
the  probable  causes  had  not  been  furnished. 

Of  compass-changes  from  strokes  of  lightmng  (one  of  the  cases  also  predicted). 
Dr.  Scoresby  adduced  the  instances  of  the  Bold  BuccUuch  and  another  ship,  where 
the  compass  suddenly  went  wrong  to  the  extent  of  several  points. 

Having  elucidated,  rapidly,  these  various  magnetic  phaenomena  and  others  be- 
longing to  ships  built  of  iron,  and  having  given  a  variety  of  examples  of  great  or 
considerable  alterations  in  the  compass-direction  of  ships  proceeding  into  southern 
latitudes,  the  author  recalled  attention  to  his  plan  of  a  compass  aloft,  as  affording, 
in  the  absence  of  azimuths  or  other  guidance  from  celestial  observations,  a  simple 
and  effective  mode  of  ascertaining  Uie  direction  of  the  ship's  course,  and  so,  by 
comparison  with  the  steering  compass,  knowing  its  errors  and  the  proper  correction 
to  be  made.  This  plan,  he  observed,  when  properly  carried  out,  and  a  table  of 
deviations,  if  requisite,  obtained,  he  believed  to  be  perfectly  safe  and  reliable ;  and 
he  had  much  satisfaction  in  being  able  to  state  that  it  had  not  only  been  extensively 
adopted  by  some  of  our  first  firms  interested  in  the  building  and  property  of  iron 
ships,  but  had  received  the  particular  sanction  and  commendation  of  Mr.  Airy» 
Astronomer  Royal,  and  Lieut.  Maury,  U.S.  Navy ;  that  is,  as  being  recommended 
by  both  these  genUemen  for  adoption  for  determining  safe  compass  guidance,  or  the 
correction  of  adjusted  compasses  whenever  they  might  be  found  to  be  in  error. 


On  the  Achromadsm  of  a  Double  Object-glass, 
J9*y  Professor  Stokes, -^f^^  D.CL.^  Sec.JR.S. 

The  general  theory  of  the  mode  of  rendering  an  object-glass  achromatic  by  com- 
bining a  fiint-glass  with  a  crown-glass  lens,  is  well  known.  The  achromatism  is 
never  perfect,  on  account  of  the  irrationality  of  dispersion.  The  defect  thence 
arising  cannot  possibly  be  obviated,  except  by  altering  the  composition  of  the  glass. 
It  seemed  worthy  of  consideration  whether  much  improvement  might  not  be  effected 
in  this  direction ;  but  the  problem  which  the  author  proposed  for  consideration  was 
only  the  following : — Given  the  kinds  of  glass  to  be  employed,  to  find  what  ought  to 
be  done  so  as  to  produce  the  best  effect ;  in  other  words,  to  determine  the  ratio  of 
^  the  focal  lengths  which  gives  the  nearest  approach  to  perfect  achromatism.  Two 
classes  of  methods  may  he  employed  for  this  purpose.  In  the  one,  compensations 
are  effected  by  trial  on  a  small  scale ;  in  the  other,  the  refractive  indices  of  each 
kind  of  glass  are  determined  for  certain  well-defined  objects  in  the  spectrum,  such 
for  example  as  the  principal  fixed  lines.  The  former  has  this  disadvantage,  that 
compensations  on  a  small  scale  do  not  furnish  so  delicate  a  test  as  the  performance 
of  a  large  object-glass.  The  observation  of  refractive  indices,  on  the  other  hand, 
admits  of  great  precision ;  but  it  does  not  immediately  appear  what  ought  to  be 
done  with  Qie  refractive  indices  when  they  are  obtained.  After  alluding  to  the  me- 
thod proposed  by  Fraunhofer  for  combimng  the  refractive  indices,  which,  however, 
as  he  himself  remarked,  did  not  lead  to  results  in  exact  accordance  with  observation, 
the  author  proposed  the  following  as  the  condition  of  nearest  approach  to  achro- 
matism : — that  the  point  of  the  spectrum  for  which  the  focal  length  of  the  com- 
bination is  a  minimum  shall  be  situated  at  the  bri^test  part,  namely,  at  about 
one-third  of  the  interval  D  E  from  the  fixed  line  D  towards  £.  The  refractive 
index  of  the  fiint-glass  may  be  regarded  as  a  function  of  the  refractive  index  of  the 
crown*glas8,  and  may  be  expressed  with  sufficient  accuracy  by  a  series  ynth  three 
terms  only.  The  three  arbitrary  constants  may  be  determined  by  the  values  of  three 
refractive  indices  determined  for  each  kind  of  glass.  The  result  is  as  follows: — Let 
Hi,  fif,  fi^  be  the  refractive  indices  for  the  crown-glass ;  fii,  fi^,  fi^  the  same  for  the 
flint-glass ;  p,  /i'  the  refractive  indices  of  the  two  glasses  for  any  arbitrary  ray ;  m 
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the  value  of  ft  for  the  point  at  which  the  focal  len^  is  to  be  made  a  miniroum ;  r 
the  ratio  ofA^'toA/A  tobe  employed  in  the  ordinary  formala  for  achromatism. 
Then  having  calculated  numerically 


M.i  = 


Ms  — Ml 


Ma  — Mt 


we  shall  have 


2  m  -»  /i|  —  /<i 
M8  —  Ml 
For  the  value  of  m  it  will  be  sufficient  to  take 


n^ 


(••m  -  n^- 


Mn+ 


3  ('^E-A^d)- 


On  applying  this  formula  to  calculate  r  for  the  object-glass  for  which  Fraunhofer 
has  given  boUi  the  refractive  indices  of  the  component  glasses  and  the  value  of  r, 
which,  as  observation  showed,  gave  the  best  results,  and  taking  in  succession 
various  combinations  of  three  lines  each  out  of  the  seven  used  by  Fraunhofer,  the 
author  found  that  whenever  the  combination  was  judiciously  chosen,  the  resulting 
value  of  r  was  the  same,  whatever  might  have  been  the  combination,  and  equal  to 
1*980,  which  is  precisely  the  value  determined  by  Fraunhofer  from  observation,  as 
giving  the  best  effect. 


On  a  new  Form  of  the  Ga$  Battery,  By  William  Stmons. 
The  ingenious  and  original  arrangement  known  as  Grove's  gas  battery,  although 
always  considered  an  instrument  of  great  philosophical  interest,  appears  to  have 
beeniittle  used  as  an  instrument  of  research  and  experiment,  except  instudying  the  com- 
binations of  different  gases.  The  author  has  long  thought  that  a  modification  of  it  may 
be  usefully  employed  in  many  experiment^  requiring  a  weak  but  continuous  current'; 
and  believes  the  following  arrangement  will  be  found  convenient  and  economical. 
Y\^.  1  is  a  plan,  and  fig.  2  a  section  of  three  pairs ;  the  tray  is  made  of  gutta  percha ; 
it  IS  divided  into  water-tight  compartments  about  2^  inches  wide ;  the  length  of  the 
tray  will  of  course  depend  on  the  number  of  ceils  required,  and  its  width  on  the 
length  of  the  strips  of  platinum ;  its  depth  about  1  inch.  A  are  small  tubes  to 
keep  the  dilute  acid  at  a  uniform  level ;  B  are  tubes  perforated  through  the  bottom 
of  the  tray,  and  standing  above  the  level  of  the  acid  to  admit  a  constant  supply  of 
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hydrogen  from  below ;  C  are  cells  about  1  inch  deep,  %  inch  broad,  and  long  enough 
cover  the  platinum  plates ;  these  may  be  composed  of  glass,  or  gutta  percha  with 
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glass  tops ;    P  are  the  platinam  plates,  i  inch  wide,  doubled  lengthways  into  a 
U-shape,  and  divided  in  the  middle  through  a  part  of  their  length ;  the  connexions  S 

Fig.  2. 


are  silver  wires  passed  through  the  platinum,  and  attached  to  it  at  D  by  the  blow- 
pipe without  any  solder.  It  would  economize  room  to  crease  the  platinum  into 
short  zigzags. 

The  battery,  as  here  described,  supposes  the  use  of  hydrogen  and  atmospheric  air, 
but  it  may  be  easily  modified  for  two  gases  without  altering  the  cells  or  the  plates, 
by  the  addition  of  tubes  at  E,  similar  to  B,  in  communication  with  a  supply  of  oxygen 
from  below. 

The  advantages  of  this  arrangement  over  Grove's  are,  cheapness  of  construction, 
the  absence  of  connexions  by  mercury  or  binding  screws,  the  facility  for  removing 
the  plates  to  clean,  &c.,  and  the  very  great  economy  in  the  platinum  ;  for  whereas  in 
Grove's  battery  a  plate  of  4  inches  long  and  ^  inch  broad  would,  according  to  his 
theory  of  its  action,  have  but  1  inch  of  action,  by  the  proposed  arrangement  it 
would  have  sixteen  times  that  amount. 

The  author  adds  a  suggestion  with  regard  to  apparatus  of  a  totally  different  kind, 
such  as  condensersi  multipliers,  &c.,  used  in  static  electricity,  where  a  perfectly  fiat 
and  smooth  conducting  surface  is  required ;  plate-glass  gilded  is  generally  used ; 
the  substitute  he  would  propose  is  common  slate ;  it  is  cheaper,  stronger,  and  far' 
more  easily  polished,  shaped,  and  gilded ;  perhaps  rubbing  it  over  with  good 
plumbago  would  render  it  a  sufficiently  perfect  conductor ;  this  is  the  plan  adopted 
in  an  electroscope  described  in  the  '  Chemist'  for  August. 


On  certain  curious  Motions  observable  on  the  Surfaces  of  Wine  and  other 
Alcoholic  Liquors.     By  James  Thomson,  C,E.^  Belfast, 

The  phsenomena  of  capillary  attraction  in  liquids  (Mr.  Thomson  stated)  are  ac- 
counted for  according  to  the  generally  received  theory  of  Dr.  Young,  by  the  existence 
of  forces  equivalent  to  a  tension  of  the  surface  of  the  liquid,  uniform  in  all  directions, 
and  independent  of  the  form  of  the  surface.  The  tensile  force  is  not  the  same  in  dif- 
ferent liquids.  Thus  it  is  found  to  be  much  less  in  alcohol  than  in  water.  This  fact 
affords  an  explanation  of  several  very  curious  motions  observable,  undervarious  circum- 
stances, at  the  surfaces  of  alcoholic  liquors.  One  part  of  these  phsenomena  is,  that 
if,  in  the  middle  of  the  surface  of  a  glass  of  water,  a  small  quantity  of  alcohol,  or 
strong  spirituous  liquor,  be  gently  introduced,  a  rapid  rushing  of  the  surface  is  found 
to  occur  outwards  from  the  place  where  the  spirit  is  introduced.  It  is  made  more 
apparent  if  fine  powder  be  dusted  on  the  surface  of  the  water.     Another  part  of  the 

f)haenomena  is,  that  if  the  sides  of  the  vessel  be  wet  with  water  above  the  general 
evel  surface  of  the  water,  and  if  the  spirit  be  introduced  in  sufficient  quantity  in  the 
middle  of  the  vessel,  or  if  it  be  introduced  near  the  side,  the  fiuid  is  even  seen  to 
ascend  the  inside  of  the  glass  until  it  accumulates  in  some  places  to  such  an  extent 
that  its  weight  preponderates,  and  it  falls  down  again.  The  manner  in  which  Mr. 
Thomson  explains  these  two  parts  of  the  phsenomena  is,  that  the  more  watery  por- 
tions of  the  entire  surface,  having  more  tension  than  those  which  are  more  alcoholic, 
drag  the  latter  briskly  away,  sometimes  even  so  as  to  form  a  horizontal  ring  of  liquid 
high  up  round  the  interior  of  the  vessel,*and  thicker  than  that  by  which  the  interior 
of  the  vessel  was  wet.  Then  the  tendency  is  for  the  various  parts  of  this  ring  or 
line  to  run  together  to  those  parts  which  happen  to  be  most  watery,  and  so  there 
is  no  stable  equilibrium,  for  the  parts  to  which  the  various  portions  of  the  liquid 
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aggregate  themselfcft  soon  become  too  heavy  to  be  tnstaioed^  and  so  they  fall  down. 
The  same  mode  of  explanation,  when  carried  a  step  farther,  shows  the  reason  of  the 
corioas  motions  commonly  observed  in  the  film  of  wine  adhering  to  the  inside 
of  a  wine-glass,  when  the  glass,  having  been  partially  filled  with  wine,  has  been 
shaken  so  as  to  wet  the  inside  above  the  general  level  of  the  surface  of  the  liquid ; 
ibr,  to  explain  these  motions,  it  is  only  necessary  further  to  bring  under  consideration^ 
that  the  thin  film  adhering  to  the  inside  of  the  glass  must  very  quickly  become  more 
watery  than  the  rest  on  account  of  the  evaporation  of  the  alcohol  contained  in  it 
being  more  rapid  than  the  evaporation  of  the  water.  On  this  matter,  Mr.  Tliomson 
exhibited  to  the  Section  a  very  decisive  experiment.  He  showed  that  in  a  vial  partly 
filled  with  wine,  no  motion  of  the  kind  described  occcnrs  as  long  as  the  vial  is  kept 
corked.  On  his  removing  the  cork>  however,  and  withdrawing  by  a  tube  Uie  air 
saturated  with  vapour  of  the  wine,  so  that  it  was  replaced  by  fresh  air  capable  of 
producing  evaporation,  a  liquid  film  was  instantly  seen  as  a  horizontal  ring  creeping 
up  the  interior  of  the  vial,  with  viscid-looking  pendent  streams  descending  from  it  like 
a  fringe  from  a  curtain.  He  gave  another  striking  illustration  by  pouring  water  on 
a  fiat  sliver  tray,  previously  carefully  cleaned  from  any  film  which  could  hinder  the 
water  from  thoroughly  wetting  the  surface.  The  water  was  about  one^tenth  of  an 
inch  deep.  Then,  on  a  little  alcohol  being  laid  down  in  the  middle  of  the  tray,  the 
water  immediately  rushed  away  from  the  middle,  leaving  a  deep  hollow  there,  which 
laid  the  tray  bare  of  all  liquid,  except  an  exceedingly  thin  film.  These  and  other 
experiments,  which  he  made  with  fine  lycopodium  powder  dusted  on  the  surfiM^e  of 
the  water,  into  the  middle  of  which  he  introduced  alcohol  gently  from  a  fine  tube« 
were  very  8ifflple»  and  can  easily  be  repeated.  Certain  curious  return  currents  which 
he  showed  by  means  of  the  powder  on  the  surface,  he  stated  he  had  not  yet  been  able 
ftelly  to  explain.  He  referred  to  very  interesting  phsenomena  previously  observed  by 
Mr.  Varley,  and  described  in  the  fiftieth  volume  of  the  Transactions  of  the  Society 
of  Arts,  and  he  believed  that  many  or  all  of  these  would  prove  to  be  explicable 
according  to  the  principles  he  had  now  proposed. 


On  <4d  Effeoit  of  Mechanical  Strain  an  the  Thermo-Electric  QuaUiUe  rf 
Metaii.    By  Profe8M>r  W.  Thomson,  M^^  F.R.S. 

Having  fbund  by  experiment  that  iron  and  copper  wires,  when  stretched  by  forces 
insufBcient  to  cause  any  permanent  elongation,  had  their  thermo-electric  qualities 
altered,  but  immediately  fell  back  to  their  primitive  condition  in  this  respect  when 
the  stretching  forces  were  removed ;  having  remarked  that  these  temporary  effects 
werejn  each  case  the  reverse  of  the  permanent  thermo-electric  effiects  previously 
discovered  by  Magnus,  as  resulting  from  permanent  elongation  of  the  wires,  by 
drawing  them  through  holes  in  a  draw-plate  ;  and  thinking  it  most  probable  that 
all  these  effects  depended  on  mechanical  induction  of  the  thermo-electric  qualities  of 
a  crystal  in  the  metals  operated  upon ;  the  author  undertook  an  experimental  inves- 
tigation of  the  thermo-electric  effects  of  mechanical  strains,  in  which  he  intended  to 
include  longitudinal  extension,  longitudinal  compression,  lateral  compression,  and 
lateral  extension,  and  in  each  case  to  test  both  the  temporary  effects  of  strains 
within  the  elastic  limits  of  the  substance,  and  the  residual  alterations  in  thermo- 
electric quality,  manifested  after  the  cessation  of  the  constraining  force,  when  this 
has  been  so  great  as  to  give  the  substance  a  permanent  set.  The  cycle  of  experi- 
ments has  now  been  so  nearly  completed  for  both  the  temporary  and  the  permanent 
strains,  as  to  allow  the  author  to  conclude  with  certainty  that  the  peculiar  thermo- 
electric qudities  induced  in  each  case  are  those  of  a  crystal.  Thus,  he  finds  that 
bon  bars,  hardened  by  longitudinal  compression,  have  the  reverse  thermo-electric 
property  to  that  discovered  by  Magnus  in  iron  wires  hardened  by  drawing ;  and 
that  iron  wire,  under  lateral  compression,  manifests  the  same  thermo-electnc  pro- 
perty as  the  author  had  discovered  in  iron  wire  while  under  a  longitudinal  stretch- 
ing force.  The  apparatus  by  which  these  results  were  obtained  was  exhibited  to  the 
Section*  and  the  mode  or  experimenting  ftilly  described.  As  regards  iron,  the 
general  conclusion  is,  that  its  thermo-electric  quality,  when  under  pressure  in  one 
direction,  deviates  from  that  of  the  unstrained  metal,  towards  bismuth  for  currents 
in  the  direction  of  the  strain,  and  towards  antimony  for  currents  perpendicular  to 
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this  direction ;  while  for  all  cases  that  have  been  examined,  the  residual  thermo* 
electric  effect  of  a  permanent  strain  is  the  reverse  of  the  temporary  thermo-electric 
effect  which  subsists  as  long  as  the  constraining  force  is  kept  applied.  Those  of  the 
other  metals  which  have  been  as  yet  examined,  namely.  Copper,  Lead,  Cadmium,  Tin, 
Zinc,  Brass,  Steel,  and  Platinum  (specimens  supplied  as  chemically  pure  by  Messrs. 
Matthey  and  Johnson  being  in  general  used),  showed  uniformly  the  reverse  effect 
to  that  of  iron  when  similarly  treated.  The  effects  of  permanent  lateral  compression 
by  hammering  were  those  which  were  chiefly  tested  for  this  list  of  metals,  and  were 
in  almost  every  ca^e  of  a  very  marked  and  unmistakeable  kind.  Curious  results 
were  also  obtained  by  carefully  annealing  portions  of  wires  which  had  been  suddenly 
cooled,  and  leaving  the  remaining  parts  unannealed.  Tin  and  Cadmium  thua 
treated  have,  as  yet,  given  only  doubtful  results ;  Platinum  has  not  been  tried ;  Iron, 
Steel,  Copper,  and  Brass  have  given  decided  indications,  in  which  the  unannealed 
portions  showed  the  same  kind  of  thermo-electric  effect  as  had  been  found  to  be 
produced  by  permanent  lateral  compression. 


On  the  Use  of  Observations  of  Terrestrial  Temperature  for  the  investigation 
of  Absolute  Dates  in  Geology.    By  Professor  W.  Thomson,  M.A.y  F.R.S. 

The  relative  thermal  conductivities  of  different  substances  have  been  investigated 
by  many  experimenters ;  but  the  only  absolute  determinations  yet  made  in  this 
most  important  subject  are  due  to  Professor  James  Forbes  *,  who  has  deduced  the 
absolute  thermal  conductivity  of  the  trap  rock  of  Calton  Hill,  of  the  sandstone  of 
Craigleith  Quarry,  and  of  the  sand  below  the  soil  of  the  Experimental  Gardens, 
from  observations  on  terrestrial  temperature,  which  were  carried  on  for  five  years 
in  these  three  localities  (all  in  the  immediate  neighbourhood  of  Edinburgh),  by 
means  of  thermometers  constructed  and  laid,  under  his  care,  bv  the  British  Asso* 
ciatiou.  The  author  of  the  present  communication  explained  briefly  a  method  of 
reduction  depending  on  elementary  formulae  of  the  theory  of  the  conduction  of  heat 
given  by  the  great  French  mathematician  Fourier,  which  proved  to  be  more  complete 
and  satisfactory  than  the  method  indicated  by  Poisson,  which  had  been  adopted  by 
Professor  Forbes.  He  applied  it  both  to  the  series  of  observations  used  by  Professor 
Forbes,  and  to  a  continuation  of  the  observations  on  the  trap  rock  of  Calton  Hill, 
which  has  been  carried  on  up  to  the  present  time  at  the  Royal  Observatory  of  Edin- 
burgh, and  of  which  eleven  years  complete  have  been  supplied  to  the  author  in 
manuscript,  through  the  kindness  of  Professor  Piazzi  Smyth.  The  results,  as  re- 
gards thermal  conductivities,  show  that  the  determinations  originally  given  by 
Professor  Forbes  do  not  require  very  considerable  corrections  i  and  are  satisfactory, 
inasmuch  as  values  derived  from  the  diminution  of  the  extent  of  variation  of  the 
temperature  for  the  deep  thermometers  agree  very  closely  with  those  derived  from 
the  retardation  of  the  periods  of  summer  heat  and  winter  cold  at  the  different 
depths.  They  show  very  decidedly  a  somewhat  greater  conductivity  of  the  trap  rock 
at  the  greater  depths  (from  twelve  to  twenty-four  feet)  than  between  the  three  feet 
deep  and  the  six  feet,  or  between  the  six  feet  and  the  twelve  feet  thermometers,  but 
do  not  establish  any  such  variation  in  the  properties  of  the  sandstone,  and  of  the 
sand  of  the  two  other  localities.  A  comparison  of  the  mean  temperatures  of  the 
four  thermometers,  for  the  whole  sixteen  years'  observation,  shows  an  increase  of 
indicated  temperature  in  going  downwards  in  Calton  Hill,  which  apparently  is  much 
more  rapid  between  the  upper  than  between  the  lower  thermometers ;  so  much  so, 
as  not  to  be  referable  to  the  greater  conductivity  of  the  rock  in  the  lower  position. 
The  author  remarked,  that,  to  make  the  observations  available  for  giving  with  accu« 
racy  the  mean  absolute  temperatures  at  the  different  depths,  it  would  be  necessary 
to  have  the  thermometers  taken  up  and  re-compared  with  a  standard  thermometer. 
It  is  most  probable  that  the  zero-points  of  all  the  thermometers  have  risen  consider- 
ably since  they  were  first  laid,  because  the  apparent  mean  temperatures,  as  shown 
by  the  thermometers,  are  much  higher  of  late  than  they  were  at  first.  Thus,  for 
the  period  of  five  years  examined  by  Professor  Forbes,  and  for  the  succeeding  period 
of  eleven  years,  the  means  at  the  different  depths  are  as  follows : — 

*  Account  of  some  Experiments  on  the  Temperature  of  the  £arth  near  Edinbuigh^ 
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!/Vflp  Rock  of  Calf  on  Hill. 


3  feet  deep. 

6  feet  deep. 

IS  feet  deep. 

24  feet  deep. 

Period  1837  to  1842 
"      1843  to  1854 

45-49 
46-512 

45-86 
46-751 

46-36 
47-035 

46-87 
47-349 

Notwithstanding  the  cause  of  uncertainty  which  has  heen  alluded  to,  these 
results  make  it  highly  probable  that  the  augmentation  of  mean  temperature 
from  3  feet  to  24  feet  below  the  surface,  apparently  1°*38  Fahr.  in  the  first 
period  and  '84^  in  the  second  peiiod,  must  be  really  more  than  half  a  degree, 
or  more  than  the  greatest  elevation  of  temperature  that  had  been  observed,  for 
a  depth  of  21  feet,  in  any  other  part  of  the  earth.  The  author  was  struck 
with  this,  and  reflecting  that  probably  the  Edinburgh  observations  are  the  only 
ones  that  have  been  made  on  the  interior  temperature  of  other  igneous  rocks 
than  granite,  supposed  it  to  indicate  the  comparatively  modern  time  at  which  the 
trap  rock  of  Calton  Hill  has  burst  up  in  an  incandescent  fluid  state.  This  conjec- 
ture, shortly  after  it  occurred  to  him,  was  confirmed  by  the  intelligence  he  received  at 
Kreuznach,  in  Rhenish  Prussia,  that  the  temperature  in  the  porphyry  of  that  locality 
increases  at  the  rate  of  from  2^  to  3^  Reaumur  in  100  feet  downwards,  being  more 
than  double  or  triple  the  rate  of  augmentation  which  had  been  observed  in  numerous 
localities  in  England,  France,  and  other  parts  of  Europe,  in  granitic  rocks  and  sedi- 
mentary strata,  and  found  to  be  about  1°  Fahr.  of  elevation  of  temperature  in  fifteen 
yards  at  the  least  or  in  twenty  yards  at  the  greatest,  as  Professor  Phillips  has  shown 
in  his  Treatise  on  Geology,  in  Lardner's  Cyclopsedia,  from  careful  observations  made 
by  himself  and  others.  The  author  pointed  out,  that  the  mathematical  theory  of 
heat,— with  data  as  to  absolute  conductivities  of  rocks,  such  as  those  supplied  by 
Professor  Forbes,  and  with  the  assistance  of  observation  on  the  actual  cooling  of 
hbtoric  lava  streams,  such  as  the  great  outbreak  from  Etna  which  overthrew  Ca- 
tania in  1669*  or  of  those  of  Vesuvius  which  may  be  seen  in  the  incandescent  state, 
and  observed  for  temperature  a  few  weeks  or  months  after  the  commencement  of 
solidification, — may  be  applied  to  give  estimates,  within  determined  limits  of  ac- 
curacy, of  the  absolute  dates  of  eruption  of  actual  volcanic  rocks  of  prehistoric 
periods  of  geology*  from  observations  of  temperature  in  bores  made  into  the  vol- 
canic rocks  themselves  and  the  surrounding  strata. 


On  the  Electric  Qualities  of  Magnetized  Iran. 
By  Pipofessor  W.  Thomson,  M.A.y  F.R.S, 

llie  well-known  ordinary  phenomena  of  magnetism  prove  that  there  is  a  wonderful 
difference  between  the  mutual  physical  relations  of  the  particles  of  a  mass  of  iron 
according  as  it  is  magnetized  or  in  an  unmagnetic  condition.  Joule's  important 
discovery,  that  a  bar  of  iron,  when  longitudinally  magnetized,  experiences  an 
increase  of  length,  accompanied  with  such  a  diminution  of  its  lateral  dimensions  as 
to  leave  its  bulk  unaltered,  is  the  first  of  a  series  by  which  it  may  be  expected  we 
shall  learn  that  all  the  physical  properties  of  iron  become  altered  when  the  metal 
is  magnetized,  and  that  in  general  those  qualities  which  have  relation  to  definite 
directions  in  the  substance  are  diffierently  altered  at  different  inclinations  to  the 
direction  of  magnetization.  In  the  present  communication,  the  author  described 
experiments  he  had  made — with  assistance  in  defraying  the  expenses  from  the  Royal 
Society,  out  of  the  Government  grant  for  scientific  investigations — to  determine  the 
effects  of  magnetization  on  the  t^hermo-electric  qualities,  and  on  the  electric  conduc« 
tivity,  of  iron. 

The  first  result  obtained  was,  that  longitudinally  magnetized  iron  wire,  in  an 
electric  circuit,  differs  thermo-electrically  in  the  same  direction  as  antimony  from 
imnmgnetized  iron.  This  any  one  may  verify  with  the  greatest  ease  by  applying  a 
spirit-lamp  to  heat  the  middle  of  an  iron  wire  or  thin  rod  of  iron  a  couple  of  feet 
long,  with  a  little  magnetizing  coil  of  copper  wire  (excited  by  a  cell  or  two  of  any 
ordinary  galvanic  battery)  adapted  to  slide  freely  on  it,  and  so  bring  a  magnetizing 
force  to  act  on  two  or  three  indies  in  any  part  of  the  length  of  the  iron ;  ami,  when 
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the  ends  of  the  iron  condactor  an  connected  with  the  electrodes  of  an  astatic 
needle  galvanometer  of  very  moderate  sensibility,  suddenly  moving  the  coil  from  one 
side  to  the  other  of  the  flame  of  the  spirit- lamp. 

The  author  next  explained  a  series  of  experiments  (not  so  easily  described  withont 
the  apparatus  which  was  exhibited  to  the  Section,  or  drawing  of  it),  by  which  it  was 
ascertained  that  magnetized  iron,  with  electric  currents  crossing  the  lines  of  magnet- 
ization at  right  ansles,  di£fers  from  unmagnetized  iron,  thermo-electrically,  in  the 
same  direction  as  btsmuth,  that  is,  in  the  opposite  way  to  that  previously  found  for 
iron,  magnetized  along  the  line  of  current ;  and  it  was  verified  that  an  iron  conductor, 
obliquely  magnetized,  and  placed  in  a  circuit  of  conducting  matter,  has  a  current 
excited  through  it  when  its  two  polar  sides  are  maintained  at  different  temperatures. 
The  author  also  described  and  exhibited  an  experimental  arrangement  made,  hot 
not  yet  suflSciently  tried,  to  test  whether  or  not  magnetized  iron  possesses  a  certain 
thermo-electric  rotatory  property  which  his  theory  of  thermo-electricity  in  crystal- 
line conductors  had  led  him  to  believe  might  possibly  exist  in  every  substance 
possessing,  either  intrinsically  or  inductively,  such  a  dipolar  directional  property  as 
that  of  magnetism. 

Regarding  the  thermo-electric  properties  of  magnetized  steel,  the  only  experiments 
vet  made,  being  on  longitudinal  magnetization,  showed  most  decidedly  the  same 
kind  of  effect  subsisting  with  the  permanent  magnetization,  after  the  manietizing 
affency  is  vnthdrawn,  as  had  been  found  in  iron  while  actually  sustained  m  a  state 
of  magnetization  by  the  electro-magnetic  force. 

The  effiects  of  magnetism  on  the  conductivity  of  iron  both  for  heat  and  electricity, 
hi  different  directions  with  reference  to  the  direction  of  magnetization,  had  been 
tested  by  different  experimenters  with  no  confirmed  indications  in  the  conduction  of 
heat,  and  with  only  negative  results  regarding  electric  conductivity.  The  author  of 
the  present  communication,  feeling  convinced  that  only  tests  of  sufficient  power  are 
required  to  demonstrate  real  effects  of  magnetization  on  all  physical  properties  of 
hron,  tried  to  ascertain  the  particular  nature  of  the  coi^ectured  eff^  in  the  case  of 
electric  conductivity ;  and  at  last,  after  many  unsuccessful  attempts,  succeeded  in 
establishing,  that  an  iron  conductor,  sustained  in  a  magnetic  condition  by  a  longi- 
tudinal magnetizing  force,  and  brittle  steel  wires  retaining  longitudinal  magnetism, 
resist  the  passage  of  electricity  more,  or,  which  is  the  same,  possess  less  electric 
conductivity,  than  the  same  conductors  when  unmagnetic.  It  remains  to  be  seen 
whether  either  iron  or  steel  has,  when  magnetized,  the  electro-crystalline  property  of 
possessing  diffierent  electric  conductivities  in  diffierent  directions;  and  whether 
either  has  the  possible  rotatory  property  as  regards  conduction,  which  the  intrin- 
sically dipolar  type  of  magnetization  suggests. 

It  IS  important  to  observe,  that  both  the  thermo-electric  quality,  and  the  effect  on 
electrical  conductivity  induced  in  iron  or  steel,  and  sustained  by  the  magnetizrog 
force,  are  retained  with  the  permanent  magnetism  in  steel  after  the  magnetizing  force 
is  removed,  as  Joule  found  to  be  the  case  with  the  alteration  of  dimensions,  whidi 
he  discovered  as  an  effect  of  magnetism  ;  while  on  the  other  hand,  as  the  author 
showed  in  a  previous  communication  to  the  Section,  the  thermo-electric  quality  be 
had  discovered  as  an  effiect  of  mechanical  strain,  becomes  reversed  when  the  con- 
straining force  has  been  removed,  if  any  permanent  strain  has  been  produced. 


On  the  ThermO' Electric  Position  of  Aluminium. 
By  Professor  W.  Thomson,  M.A.,  FM.S. 
The  author,  through  the  kindness  of  Baron  Liebig,  having  been  enabled  to  make 
experiments  on  a  bar  of  aluminium  with  a  view  to  investigating  its  thermo-electric 
properties,  found  that  it  gave  currents  when  its  ends  were  at  different  temperatures, 
and  an  inch  or  two  of  its  length  was  included  in  the  circuit  of  a  galvanometer  by 
means  of  wires  of  copper,  of  lead,  of  tin,  or  of  platinum,  bent  round  it.  These 
currents  were  in  such  directions  as  to  show  that  the  Aluminium  lies,  in  the 
thermo-electric  series,  on  the  side  towards  bismuth,  of  Tin,  Lead,  Ck>ppert  end  a 
certain  platinum  wire  (P^ ;  and,  on  the  side  towards  Antimony,  of  another 
platinum  wire  (P,).  They  were  in  the  same  direction  as  regards  the  higher 
and  lower  temperatures  of  the  two  junctions  of  the  aluminium  with  the  other 
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metal  in  each  case,  whether  the  whole  bar  was  heated  so  much  by  a  spirit*lamp 
that  it  could  scarcely  be  held  in  the  hand,  or  no  part  of  it  was  heated  above  the 
temperature  of  the  air>  and  one  end  cooled  by  being  covered  with  cotton  kept 
moistened  with  other.  Taking  into  account  the  results  of  previous  experiments 
which  the  author  had  made  on  a  number  of  different  metals,  including  three  speci- 
mens of  platinum  wire  (P„  P^  ?,),  probably  differing. from  one  another  as  to 
chemical  purity,  which  he  used  as  thermo-electric  standards,  he  concluded  that  at 
temperatures  of  from  10^  to  32^  Cent.,  the  following  order  subsists  unchanged 
as  regards  the  thermo-electric  properties  of  the  metals  mentioned:— Bismuth,  Pat 
Aluminium,  Tin,  Lead,  Pf.  Copper,  Pi,  Zinc,  Silver,  Cadmium,  Iron.  As  be  had 
found  that  a  brass  wire,  on  which  he  eiperimented,  is  neutral  to  P.  at  —10^  Cent.« 
and  to  Pfl  at  38^  he  infers  that  at  some  temperature  between  -^l(r  and  ^6^  Alumi- 
nium must  be  neutral  either  to  the  brass  or  to  P,.  He  intends,  as  soon  as  he  can 
procure  a  few  inches  of  aluminium  wire  to  •  experiment  with,  to  determine  this 
neutral  point,  and  others  which  he  infers  from  the  experiments  already  made,  will 
probably  be  found  at  some  temperature  not  very  low,  between  Aluminium  and  Tin, 
and  Aluminium  and  Lead ;  and  to  look  for  neutral  points  which  may  possibly  be 
found  between  Aluminium  and  Pt  and  Aluminium  and  Ps,  at  either  high  or  low 
temperatures. 

On  Peristaltic  Induction  of  Electric  Currents  in  Submarine  Telegraph 

Wires,  By  Professor  W,  Thomson,  M.A.,  F.R.S. 
Recent  examinations  of  the  propagation  of  electricity  through  wires  in  subaqueous 
and  subterranean  telegraphic  cables,  have  led  to  the  observation  of  phenomena  of 
induced  electric  currents,  whieh  are  essentially  different  from  the  phsnomena  (dis« 
covered  by  Faraday  many  years  ago)  of  what  has  hitherto  been  called  electro-* 
dynamic,  or  electro«>magnetio  induction,  but  whieh,  for  the  future,  it  will  be  con- 
yenient^to  designate  exclusively  by  the  term  electro-magnetic.  The  new  pheanomena 
present  a  very  perfect  analogy  with  the  mutual  influences  of  i  number  of  elastic 
tubes  bound  together  laterally  throughout  their  lengths,  and  surrounded  and  filled 
with  a  liquid  which  is  forced  through  one  or  more  of  them,  while  the  others  are  left 
^th  their  ends  open  or  closed.  The  hydrostatic  pressure  applied  to  force  the 
liquid  through  any  of  the  tubes  will  cause  them  to  swell,  and  to  press  against  the 
others,  whidi  will  thus,  by  peristaltic  action,  compel  the  liquid  contained  in  them 
to  move  in  different  parts  of  them  in  one  direction  or  the  other.  A  long  soUd 
cylinder  of  India-rubber,  bored  symmetrically  in  four,  six,  or  more  circular  passages 
parallel  to  its  length,  will  correspond  to  an  ordinary  telegraphic  cable  containing 
the  same  number  of  copper  wires,  separated  from  one  another  only  by  gutta  percha ; 
and  the  hydraulic  motion  wXl  follow  rigorously  the  same  laws  as  the  electrical 
conduction,  and  will  be  expressed  by  identical  language  in  mathematics,  provided 
the  lateral  dimensions  of  the  bores  are  so  small,  in  comparison  with  their  lengths, 
or  the  viscosity  of  the  fluid  so  great,  that  the  motions  are  not  sensibly  affected  by 
inertia,  and  are  consequently  dependent  altogether  on  hydrostatic  pressure  and  fluid 
friction.  Hence  the  audior  considers  himself  justified  in  calling  the  kind  of  elec- 
tric action  now  alluded  to,  p$ristalHo  induction,  to  distinguish  it  ftt>m  the  electro- 
magnetic kind  of  electro-dynamic  induction.  The  mathematical  treatment  of  the 
problem  of  mutual  peristaltic  induction  is  contained  in  the  paper  brought  before  the 
Section ;  but  the  author  confined  himself  in  the  meeting  to  mentioning  some  of  the 
results.  Among  others,  he  mentioned,  as  being  of  practical  importance,  that  the 
experiments  which  have  been  made  on  the  transmission  of  currents  backwards 
and  forwards  by  the  different  wires  of  a  multiple  cable,  do  not  indicate  correctl)r  the 
degree  of  retai^ion  that  is  to  be  expected  when  signals  are  to  be  transmitted 
through  the  same  amount  of  wire  laid  out  in  a  cable  of  the  full  length.  It  follows, 
that  expectations  as  to  the  working  of  a  submarine  telegraph  between  Britain  and 
America,  founded  on  such  experiments,  may  prove  fallacious ;  and  to  avoid  the  chance 
of  prodigious  losses  in  such  an  undertaking,  the  author  suggested  that  the  working 
of  the  Varna  and  Balaklava  wire  should  be  examined.  He  remarked  that  a  part 
of  the  theory  communicated  by  himself  to  the  Royal  Society  last  May,  and  published  in 
At  Frootedioga,  shows  that  t  wire  of  six  times  the  leoi^  of  the  Vsma  and  Bals^ 
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klava  wire,  if  of  the  same  lateral  dimensions,  would  give  thirty-six  times  the 
retardation,  and  thirty-six  times  the  slowness  of  action.  If  the  distinctness  of 
utterance  and  rapidity  of  action  practicable  with  the  Varna  and  Balaklava  wire  are 
only  snch  as  to  be  not  inconvenient,  it  would  be  necessary  to  have  a  wire  of  six 
times  the  diameter ;  or  better,  thirty-six  wires  of  the  same  dimensions  ;  or  a  laiiger 
number  of  still  smaller  wires  twisted  together,  under  a  gntta  percha  covering,  to  give 
tolerably  convenient  action  by  a  submarine  cable  of  six  times  the  length.  The  theory 
shows  how,  from  careful  observations  on  such  a  wire  as  that  between  Varna  and 
Balaklava,  an  exact  estimate  of  the  lateral  dimensions  reqmred  for  greater  distances, 
or  sufficient  for  smaller  distances,  may  be  made.  Immense  economy  may  he  prac- 
tised in  attending  to  these  indications  of  theory  in  all  submarine  cables  constructed 
in  future  for  short  distances;  and  the  non-failure  of  great  undertakings  can  alone  be 
ensured  by  using  them  in  a  preliminary  estimate. 


On  new  Instruments  for  Measuring  Electrical  Potentials  and  Capacities* 
By  Professor  W.  Thomson,  M.A^  F.R.S. 

In  this  communication  three  instruments  Were  described  and  exhibited  to  the 
Section :  the  first  a  standard  electrometer,  designed  to  measure,  by  a  process  of 
weighing  the  mutual  attraction  of  two  conducting  discs,  the  difference  of  electrical 
potential  between  two  bodies  with  which  they  are  connected,  an  instrument  which 
will  be  useful  for  determining  the  electromotive  force  of  a  galvanic  battery  in  electro- 
static measure,  and  for  graduating  electroscopic  instruments  so  as  to  convert  their 
scale  indications  into  absolute  measure ;  the  second  an  electroscopic  electrometer, 
which  may  be  used  for  indicating  electrical  potentials  in  absolute  measure,  in  ordinary 
experiments,  and,  probably  with  great  advantage,  in  observations  of  atmospheric  elec* 
tricity;  and  the  third,  for  which  a  scientific  friend  has  suggested  the  nameof  Electro* 
platymeter,  an  instrument  which  may  be  applied  either  to  measure  the  capacities  of 
conducting  surfaces  for  holding  charges  of  electricity,  or  to  determine  the  electrie 
inductive  capacities  of  insulating  media. 


On  the  Means  proposed  hy  the  Liverpool  Compass  Committee  for  carrying 
out  Investigations  relative  to  the  Laws  which  govern  the  deviation  of  the 
Con^fHus.     By  John  T.  Towson. 


Experimented  Demonstration  of  the  Polarity  of  Diamagnetic  Bodies. 
By  Professor  Tyndall,  FM,S. 
The  author  referred  to  the  Bakerian  Lecture  of  the  present  year,  as  proving  thitt  a 
bar  of  bbmuth  freely  suspended  within  a  spiral  of  copper  wire,  excited  by  a  current 
passing  through  that  wire  and  acted  upon  by  external  magnets,  could  be  attracted 
and  repelled  with  the  same  certainty  as,  though  with  a  far  less  energy  than,  a  bar  of 
iron,  the  sense  of  the  deflection,  which  indicated  the  polarity  of  the  diamagnetic 
bismuth  bar,  being  always  opposed  to  the  deflection  of  the  iron  bar  under  the  same 
circumstances,  ll^e  experiments  now  described  formed  the  complement,  so  to  speak, 
of  those  described  in  the  lecture  referred  to.  In  the  latter  case,  the  bismuth  bar  was 
deflected  by  magnets ;  but  as  the  action  is  mutual,  it  is  to  be  expected  that  the  magnets, 
if  properly  arranged,  could  be  deflected  bv  the  diamagnetic  bars.  An  experiment  of  this 
nature  has  already  been  made  by  Prof.  Weber  of  Grottingen,  but  the  results  obtained  by 
this  distinguished  experimenter  have  not  commanded  general  conviction ;  they  have 
been  questioned  by  Matteucci,  Von  Feilitzsch,  and  others.  Prof.  Tyndall  has  to  thank 
M.  Weber  for  the  plan  of  an  instrument,  constructed  by  M.  Leyser  of  Leipsic,  which 
has  enabled  him  to  remove  the  last  trace  of  doubt  from  this  important  question. 
The  instrument  consists  essentially  of  two  upright  spirals  of  copper  wire  about  18 
inches  long,  fastened  to  a  stout  slab  of  wood,  enclosed  on  all  sides  during  the  time 
of  experiment,  and  so  fixed  into  solid  masonry  that  the  spirals  are  vertical* 
Above  the  spirals  is  a  wooden  wheel  with  a  grooved  circumference;  below  the  spirals 
there  is  a  similar  wheel ;  an  endless  string  passed  tightly  round  both  wheels,  and 
lo  this  string  are  attached  two  cylinders  of  the  diamagnetic  body  to  be  exaoodned* 
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By  taming  tke  lower  wheel  by  a  suitable  key>  the  cylinders  may  be  moved  up  and 
down  within  the  spirals.  Two  steel  bar  magnets  are  arranged  to  an  astatic  system, 
connected  together  by  a  rigid  brass  junction,  and  suspended  so  that  both  magnets 
are  in  the  same  horizontal  plane.  It  is  so  arranged  that  these  two  magnets  have  the 
two  spirals  between  them,  and  have  their  poles  opposite  to  the  centre  of  the  spirals. 
When,  therefore,  a  current  is  sent  through  the  spirals,  it  exerts  no  more  action  on 
the  magnets  than  the  centre  or  neutral  point  of  a  magnet  would  do.  Supposing  the 
bars  within  the  spirals  to  be  also  perfectly  central,  they  also  present  their  neutral 
points  to  the  magnetic  poles,  and  hence  exert  no  action  upon  it.  But  if  the  key  be 
turned  so  as  to  bring  the  two  ends  of  the  diamagnetic  bars  to  act  upon  the  suspended 
magnets,  if  the  bars  be  polar,  the  magnitude  and  nature  of  their  polarity  will  be  indi* 
cated  by  the  consequent  deflection  of  the  magnets.  The  index  by  which  the  deflec* 
tion  of  the  magnets  is  observed  is  a  ray  of  light  reflected  from  a  mirror  attached  to 
the  magnets ;  and  as  the  length  of  this  ray  may  be  varied  at  pleasure,  the  sensibility 
of  the  instrument  may  be  indefinitely  increased.  When  cylinders  of  bismuth  are 
submitted  to  experiment,  a  very  marked  deflection  is  produced,  indicating  a  polarity 
on  the  part  of  the  bismuth  opposed  to  the  polarity  of  iron.  This  is  the  result  already 
obtained  by  M.  Weber ;  but  against  it,  it  has  been  urged  that  the  deflection  is  due 
to  induced  currents  excited  in  the  metallic  cylinders  during  their  motion  within  the 
spirals.  To  this  objection  Prof.  Tyndall  replied  as  follows:— first,  the  deflection 
produced  was  a  permanent  deflection,  which  could  not  be  the  case  if  it  were  due  to 
the  momentary  currents  of  induction  ;  secondly,  if  due  to  induction,  copper  ought 
to  show  the  effect  far  more  energetically  than  bismuth,  for  its  conducting  power  and» 
consequently,  the  facility  with  which  such  currents  are  produced,  is  fifty  times 
greater  than  that  of  bismuth ;  but  with  cylinders  of  copper  no  sensible  deflection 
was  produced ;  thirdly,  two  prisms  of  the  heavy  glass  with  which  Mr.  Faraday 
discovered  the  diamagnetic  force  and  produced  the  rotation  of  the  plane  of  polariza« 
tion  of  a  luminous  ray,  were  substituted  for  the  metallic  cylinders;  and  although  the 
action  was  far  less  energetic,  it  was  equally  certain  as  in  the  case  of  bismuth,  and 
indicated  the  same  polarity.  The  formation  of  induced  currents  is  wholly  out  of 
the  question  here,  for  the  substance  is  an  insulator.  The  experiments,  therefore, 
lemove  the  last  remaining  doubt  from  the  proposition,  that  diamagnetic  bodies  under 
magnetic  excitement  possess  a  polarity  which  is  the  reverse  of  that  possessed  by 
magnetic  ones* 

Experimental  Observations  on  an  Electric  Cable* 
By  WiLDMAN  Whitehouse. 

After  referring  to  the  rapid  progress  in  submarine  telegraphy  which  the  last 
four  years  have  witnessed,  Mr.  Whitehouse  said  that  he  regarded  it  as  an  esta- 
blished fact,  that  the  nautical  and  engineering  difficulties  which  at  first  existed  had 
been  already  overcome,  and  that  the  experience  gained  in  submerging  the  shorter 
lengths  had  enabled  the  projectors  to  provide  for  all  contingencies  affecting  the 
greater.  The  author  then  drew  the  attention  of  the  Section  to  a  series  of  experi- 
mental observations  which  he  had  recently  made  upon  the  Mediterranean  and 
Newfoundland  cables,  before  they  sailed  for  their  respective  destinations.  These 
cables  contained  an  aggregate  of  1126  miles  of  insulated  electric  wire,  and  the 
experiments  were  conducted  chiefly  with  reference  to  the  problem  of  the  practica- 
bility of  establishing  electric  communications  with  India,  Australia,  and  America, 
llie  results  of  all  the  experiments  were  recorded  by  a  steel  style  upon  electro- 
chemical paper  by  the  action  of  the  current  itself,  while  the  paper  was  at  the  same 
time  divided  into  seconds  and  fractional  parts  of  a  second  by  the  use  of  a  pendulum. 
This  mode  of  operating  admits  of  great  delicacy  in  the  determination  of  the  results, 
as  the  seconds  can  afterwards  be  divided  into  hundredths  by  the  use  of  a  "  vernier," 
and  the  result  read  off  with  the  same  facility  as  a  barometric  observation.  Enlarged 
fac-similes  of  the  electric  autographs,  as  the  author  calls  them,  were  exhibited  as 
diagrams,  and  the  actual  slips  of  electro-chemical  paper  were  laid  upon  the  table« 
Tlie  well-known  effects  of  induction  upon  the  current  were  accurately  displayed ; 
and  contrasted  with  these  were  other  autographs  showing  the  effect  of  forcibly  dis- 
diarging  the  wire  by  giving  it  loi  adequate  charge  of  the  oppoeite  electricity  m  the 
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mode  proposed  by  the  author.  No  lest  than  eight  currents — ^fonr  potltiTe  and  four 
negative — were  in  this  way  transmitted  in  a  single  second  of  time  through  the  same 
length  of  wire  (1125  miles),  through  which  a  single  current  required  a  second  and 
a  half  to  discharge  itself  ijHmtaneoutly  upon  the  paper.  Haying  stated  the  precaa*> 
tions  adopted  to  guard  against  error  in  Uie  obsenrations,  the  details  of  the  expert* 
ments  were  then  concisely  given,  including  those  for  "  velocity/'  which  showed  a 
much  higher  rate  attainable  by  the  magneto- electric  than  by  the  voltaic  current* 
The  author  then  recapitulated  the  facts,  to  which  he  specially  invited  attention :— - 
First,  the  mode  of  testing  velocity  by  the  use  of  a  voltaic  current  divided  into  two 
parts  (a  split  current),  one  of  which  shall  pass  through  a  graduated  resistance  tube 
of  distilled  water,  and  a  few  feet  only  of  wire,  while  the  other  part  shall  be  sent 
through  the  long  circuit,  both  being  made  to  record  themselves  by  adjacent  stylM 
upon  the  same  slip  of  electro-chemic^  paper.  Second,  the  use  of  magneto-electric 
**  twin* currents,"  synchronous  in  their  origin,  but  wholly  distinct  in  thar  metallic 
circuits,  for  the  same  purpose,  whether  they  be  made  to  record  themselves  direct 
upon  the  paper,  or  to  actuate  relays  or  receiving  instruments  which  shall  give  con* 
tacts  for  a  local  printing  battery.  Third,  the  effects  of  induction,  retardation  of  the 
current,  and  charging  of  the  wire,  as  shown  autographically  {  and  contrasted  with 
this — fourth,  the  rapid  and  forcible  discharging  of  the  wire  by  the  use  of  an  opposite 
current ;  and  hence — fifth,  the  use  of  this  as  a  means  of  maintaining,  or  restormg  at 
pleasure,  the  electric  equilibrium  of  the  wire.  Sixth,  absolute  neutralization  of 
currents  by  too  rapid  reversal.  Seventh,  comparison  of  working  speed  attainable  in 
a  given  length  of  wire  by  the  use  of  repetitions  of  similar  voltaic  currents  as  con* 
trasted  with  alternating  magneto-electric  currents,  and  which,  at  the  lowest  estimate, 
seemed  to  be  seven  or  eight  to  one  in  favour  of  the  latter.  Eighth,  proof  of  the 
co-existence  of  several  waves  of  electric  force  of  opposite  character  in  a  wire  of  given 
length,  of  which  each  respectively  will  arrive  at  its  destination  without  interference. 
Ninth,  the  velocity,  or  rather  amount  of  retardation,  greatly  influenced  by  Uit 
energy  of  the  current  employed,  other  conditions  remaining  the  same.  Tenth,  no 
adequate  advantages  obtamed  in  a  300-mile  length  by  doubling  or  trebling  the  mast 
of  conducting  metals.  The  author,  in  conclusion,  stated  his  conviction,  that  it 
appeared  from  these  experiments,  as  well  as  firom  trials  which  he  had  made  with  an 
instrument  of  the  simplest  form,  actuated  by  magnetorelectric  currents,  that  th« 
working  speed  attainable  in  a  submarine  wire  of  1125  miles  was  ample  for  commer* 
cial  success.  And  may  we  not,  he  added,  fairiy  conclude  also,  that  India,  Australia, 
and  America,  are  accessible  by  telegraph  without  the  use  of  wires  larger  than  those 
commonly  employed  in  submarine  cables } 


On  the  New  Maximum  Thermometer  qfH.  Negretti  and  Zambra. 
Communicated  by  C.  Greville  Williams. 

The  very  simple  but  effective  instrument  for  indicating  maximum  temperature, 
invented  by  Messrs.  H.  Negretti  and  Zambra,  is  remarkable  both  for  the  delicacy  of 
the  workmanship  and  for  the  difficulty  which  is  found  in  constructing  it,  a  difficulty 
which  is  entirely  of  a  practical  character,  and  prevents  the  possibility  of  a  perfect 
instrument  being  constructed  by  any  but  a  dextrous  artist. 

It  consists  of  a  thermometer-tube  bent  near  the  bulb,  in  the  manner  of  the  old 
ones,  but  just  at  the  bend  the  tube  has  an  impediment  caused  by  a  contraction  at 
that  point.  This  choking  of  the  tube  is  insufficient  to  prevent  the  easy  passage  of 
the  mercury  during  its  expansion,  but  nevertheless  effectually  prevents  its  return  aa 
the  temperature  falls,  and  the  mercury  in  the  globe  consequently  occupies  less 
space.  The  portion  left  in  the  stem  serves  as  the  index  of  the  highest  temperature 
arrived  at. 

It  is  acknowledged  that  a  certain  amount  of  error  is  here  unavoidably  introduced, 
from  the  fact  that  the  mercury  at  the  time  of  passage  into  the  tube  is  at  a  higher 
temperature  than  when  the  observation  b  made,  and  occupies  a  larger  space  in  the 
tube.  Conseouently,  the  instrument  when  read  off  indicates  a  lower  temperature 
than  the  truth ;  but  although  this  objection  may  justly  be  made  on  tlwretical 
grounds,  in  practice  the  effect  of  this  error  on  the  result  is  inappr^ciablf^  owing 
to  the  very  small  quantity  of  tiui  mercory  in  tba  tube* 
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When  it  is  required  to  return  the  mercury  to  the  bulb  for  the  purpose  of  making 
a  fresh  observation,  the  end  furthest  from  the  bend  is  to  be  elevated,  and  the  instru- 
ment slightly  agitated  ;  by  this  means  the  metal  repasses  the  obstruction  and  indi- 
cates the  temperature  at  the  time. 

Mr.  Williams  called  the  attention  of  the  Section  to  the  advantages  of  having  the 
scale  engraved  on  the  stem  of  the  instrument,  thus  preventing  the  danger  of  error 
from  alteration  of  the  scale,  which  may  result  from  wooden  ones  being  exposed  to 
damp,  or  too  high  a  temperature.  The  instrument  is  also  provided  with  another 
glass  soale  more  boldly  graduated,  attached  to  the  tube,  to  facilitate  reading  off. 


Astronomy,  Meteors,  Waves. 

On    the  Establishment  of  a  Magnetic  Meteorological  and  Astronomical 

Observatory  en  the  Mountain  of  Angusta  MuUag,  at  6200  feet,  in  TVo- 

vancore.    By  Aftronemer  Broun.    {Communicated  by  ColoDel  Stkbs.) 

Astronomer  Broun,  in  a  letter  to  Colonel  Sykes  dated  2nd  of  July,  1855,  describes 

the  successful  establishment  of  an  observatory  on  Angusta  Mullay,  at  6200  feet 

above  the  sea-level,  for  the  purpose  of  simultaneous  record  with  the  Observatory  at 

Trevandrum. 

The  difficulties  of  access  to  the  summit  of  the  mountain  were  so  great,  fVom 
having  to  cut  paths  through  dense  jungles  infbsted  by  elephants  and  other  wild 
animiUs,  from  having  to  use  ropes  and  mechanical  aid  in  getting  up  the  building 
materials,  provisions,  and  the  instruments,  and  in  the  delays  from  the  labourers 
running  away  from  fright  and  the  effects  of  cold,  that  two  years  were  consumed  in 
the  undertaking.  The  object  of  Astronomer  Broun,  in  making  known  his  successful 
efforts  in  Europe,  is  to  enable  observers  to  put  themselves  into  communication  with 
him,  in  case  tney  should  desire  to  have  any  experimental  researches  made  in  §6 
novel  a  position  for  an  observatory. 

On  certain  Anomalies  presented  by  the  Binary  Star  70  OpMuchi. 
By  W.  S.  Jacob,  Director  of  the  Madras  Observatory, 

This  pair  has  been  long  known  as  a  binarr  system,  but  the  exact  orbit  is  yet  in 
doubt,  although  nearly  a  whole  revolution  nas  been  completed  since  it  was  first 
observed  in  1779* 

All  the  orbits  that  have  been  computed  fail  in  representing  the  true  positions  at 
certain  points,  and  those  which  best  represent  the  angles  fail  entirely  as  regards  the 
distances. 

The  most  remarkable  point  is,  that  even  in  those  orbits  which  agree  best  with 
observation,  the  errors  in  the  angles  assume  a  periodical  form,  retaining  the  same  sign 
through  a  considerable  space. 

An  orbit  has  been  computed  with  a  period  of  ninety-three  years,  in  which  the 
errors  are  +  from  1820  to  1823,  ~  with  one  exception  from  1823  to  1830,  doubtful 
from  1830  to  1832,  and  from  1833  to  1842  all  -f,  after  which  they  continue  for  the 
most  part  — . 

This  must  depend  upon  some  law :  it  might  arise  from  a  change  in  the  law  of 
gravitation,  but  may  be  accounted  for  more  simply  by  supposipg  tie  existence  of  a 
third  opake  body  perturbing  the  other  two.  Sudi  bodies  have  been  already  sur- 
mised to  account  for  irregular  motion  of  apparently  single  stars,  such  as  Sirins  aiod 
Procyon. 

The  body  in  this  case,  if  supposed  to  circulate  as  a  planet  round  the  smaller  stai^ 
need  not  be  very  large,  as  the  deviation  from  the  ellipse  does  not  exceed  0"'l  of  arc, 

Assuming  the  small  star  to  describe  a  secondary  ellipse,  in  which  ac=0"'08, 
€230*15,  P=26  years,  and  00 200%  and  applying  corresponding  corrections  to  the 
positions,  the  average  error  in  the  angles  is  reduced  from  5(X  to  ZV,  and  in  the 
distances  measured  subsequent  to  18 ST  from  0"*14  to  O''*]  1,  or  by  about  \, 

There  is  therefore  pHmd facie  evidence  for  the  existence  of  such  a  body,  and  it  is 
desirable  tiiat  Uie  fact  should  bt  ttill  ftirthar  tested  by  careful  observation. 
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On  the  GdctdaHon  of  an  Observed  EcUpse  or  OccuUation  of  a  Star. 
By  Professor  Mossotti. 
AccordiDg  to  the  denominations  adopted  in  Dr.  Pearson's  '  Introduction  to  Prac- 
tical Astronomy/  vol.  ii.  p.  675,  and  following,  the  general  equation  for  an  eclipse, 
a  passage  of  a  planet  over  the  sun,  or  an  occultation  of  a  star  is — 

(m  —  7r  /Li)«  +  (»  —  IT  v)«  =  (rf  -f-  D  -/  —  7r  «  ton  (D  -  /))«. 
This  equation,  by  introducing  a  new  angle  f ,  may  be  resolved  into  the  following 
two: — 

(m  —  ir  /*)  cos  f  +  («  —  IT  f)  sin  f  =  d  +  D  -  /  —  ir  »  tan  (D  — /)   .     .     Ca) 
—  (m  —  rr  ft)  sin  f  +  («  —  rr  v)  cos  f  =  0, (b) 

the  last  of  which  gives 

n  —  ir  V  .  ^ 

t'««  =  sr:r;^ ^'=> 

The  angle  {  given  by  this  formula  may  be  computed  by  the  values  of  m,  «,  and 
TT,  deduced  from  the  lunar  tobies,  and  the  small  error  by  which  they  may  still  be 
affected  will  not  have  any  sensible  influence  upon  equation  (a),  because  the  fluxion 
for  a  change  in  the  value  of  the  angle  {  is  evidently  reduced  to  nothing  in  con- 
sequence of  the  second  equation  (b).  On  this  property  lies  the  foundation  of  the 
method  which  we  are  going  to  explain. 

If  we  count  the  time  t  from  the  instant  of  the  observation,  the  values  of  the 
cosines  irq  and  Hg  corresponding  to  the  instant  of  the  true  conjunction  may  be 
expressed  by  series* — 

but  at  the  moment  of  the  true  conjunction,  we  most  have 

«»o  =  ^'    «o  =  ^0  ~*  ^o» 
therefore 

and  by  substituting  these  expressions  in  equation  (a>,  and  by  putting,  for  sake  of  an 

easier  compototion, 

m'  =  v  cos  O,  /i  =  sin  {"  cos  V,  m"  =  to  cos  c, 

n'  =  ©  sin  O,  y  =  sin  C  sin  v,  n"  =  to  sin  €, 

we  shall  have 

-  /©cos(f  —  O)  +  (6g— Bo)sinf  —  irsinCcoB  tf  —  v)— (rf+  D— /)  = 

—  fr  cos  f  ton  (D  — /)  +  5  <*  cos  (f  —  c). 

The  letter  t  denotes  the  time  elapsed  from  the  instant  of  the  observation  to  that 
of  conjunction,  and  its  value  b  negative  when  the  conjunction  happens  before ;  then, 
if  we  call  T  the  mean  time  of  observation,  as  counted  at  the  place,  and  A  the  east- 
ward longitude  of  the  place  from  the  meridian  for  which  the  time  6  of  conjunction 
has  been  computed,  which  will  commonly  be  the  meridian  of  the  lunar  tobies  em- 
ployed, we  must  have 

T  H-  *  =  e  H-  A, 
and  the  preceding  equation  may  assume  the  form 

^  tf  cos  (f-0) + A » cos  (f — O)— (&o— Bo)  sin  f +«r  sin  f  cos  (f-v) +d+D^1 
T i;  cos  (f — O)  4-/— IT  cos  f  tan  (D— /)—  ^t^w  cos  tf — c).  J  ^^^ 

The  values  of  the  coefficiento  v  cos  ((— O),  sin  {,  sin  {  cos  ({— y),  as  well  as  those 
of  the  last  two  terms  of  the  second  member,  may  be  computed  by  the  elemento 
*  See  the  Note  II.  ftt  th«  end. 
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drawn  from  lunar  tables  without  any  sensible  error  arising  in  our  equation ;  T 
and/  are  given  by  observation,  only  the  quantities  O,  A>  &o~~  Bq,  ir  and  d  +  D,  or 
some  of  them  may  form  the  queries  of  the  problem,  according  to  circumstances ; 
and  as  all  these  quantities  are  contained  under  a  linear  form,  their  determination 
can  be  directly  obtained  by  the  resolution  of  equations  of  first  degree,  without  having 
recourse  to  the  method  of  corrections  by  supposed  errors,  which  is  an  analytical  and 
practical  advantage  of  the  formula  we  propose. 

If  we  refer  to  a  construction  upon  the  usual  plane  of  projection,  as  seen  in  the 
annexed  figure,  it  will  be  easily  seen  that  the  angle  £  which  we  have  employed  is 


the  angle,  S  H  A,  which  the  line,  S  L,  uniting  tiie  apparent  centres,  S  and  L,  of  the 
occulting  and  occulted  bodies,  makes  with  A  B,  the  perpendicular  to  the  projection, 
C  M,  of  the  circle  of  declination ;  O  is  the  angle,  U  Q  fi,  which  the  relative  orbil^ 
L]  L  V,  of  the  occultinz  body  makes  with  the  same  perpendicular,  v  the  relative 
velocity  of  this  body  in  its  orbit,  C  the  zenith  distance,  C  S,  of  the  occulted  body, 
and  V  the  complement,  S  C  A,  of  its  angle  of  variation.  This  being  understood, 
it  is  clear  that  the  leading  idea  of  our  method  consists  in  valuing  the  abscissse 
C  /,  C»  of  ^e  projected  centres  of  the  said  bodies,  at  the  instant  of  the  observa- 
tion, and  in  a  direction  parallel  to  the  line  which  unites  them,  and  to  make  the  sum 
of  their  projected  semidiameters,  diminished  by  the  phasb,  equal  to  the  difference  of 
those  abscissas,  upon  the  length  of  which  difference  a  small  error  on  the  angle  £ 
has  no  important  influence. 

Note  I. — In  the  expressions  of  m  and  n,  given  at  page  635  of  the  quoted  work, 
it  is  supposed  that  A,  a,  B  and  b  denote  the  right  ascensions  and  declinations  of 
the  occulting  and  occulted  bodies,  but  we  may  suppose  as  well  that  they  represent 
their  longitudes  and  latitudes.  In  this  case,  calling  P  the  angle  of  position  of  the 
occulted  body*  at  the  instant  of  the  observation,  we  must  compute  £  by  formula 

g^msinP-f  ncosP^ir. 

*      m  cos  P  —  n  sm  P  —  rr  /* ' ^^ 

and  we  must  substitute  in  formula  (A)  (  —  P  and  p —  P  msteadofjf  and  v, 

will  be  the  time  of  conjunction  in  longitude,  and  b^ 

of  the  two  bodies ;  but  in  the  expressions  of  fi,  v  and  a>,  the  letters  a  and  b  will  con* 

tinne  to  represent  the  right  ascension  and  declination  of  the  occulted  body,  and 

«  The  angle  of  position  P  is  to  be  taken  positive  in  the  aicending  signs  of  the  ecliptic 
TSSy  and  negative  in  the  descending  signs  SSaK. 


Thene 
Bq  the  difference  of  latitude 
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their  valuet,  at  well  at  that  of  P,  are  only  wanted  to  be  koown  to  the  netreat 
minute.  The  angle  £  given  by  formula  (c)  or  (c)',  ought  to  be  taken  lesser  or 
greater  than  180^,  according  an  the  values  of  the  numerators  will  be  positive  or 
negative. 

Note  II. — ^The  fluxions  or  derivates  m',  n  ;  m",  n"  of  first  and  second  order, 
may  be  valued  by  employing  the  corresponding  horarv  motions  given  by  tables, 
which  would  be  more  analytical,  but  in  practice  it  will  be  found  more  convenient 
to  take  out  from  the  '  Nautical  Almanac/  or  from  other  sources,  for  an  hour  before 
the  instant  of  the  observation,  for  this  instant,  and  for  an  hour  after,  the  necessary 
elements  for  computing  three  successive  values,  m— |,  m,  m,  and  n— |,  n,  ii|,  and  to 
make 

,          i»i-m+(m  — w_i)                    ,       ni— n-f-(fi— n_i) 
'=m  2 '  *         2 

1  ff       mi —  m-^  {m  —  n^-\)  1    ,, »i  —  w  —  (»i  — o-i) 

2  **   °"  2  '  2*  "■  2 

I  subjoin  here  some  faults  of  printing  discovered  in  Dr.  Pearson's  work : — 
At  page  634,  line  13*,  resA  place  instead  oiplane* 
At  page  635,  line  10,  the  formulae  must  be 

m  =  cos  B  cos  (a  —  A),      n  =  sin  6  cos  B  cos  (a  —  A)  —  cos  h  sin  B. 
At  page  635,  line  10,  read  34'  Sf  instead  of  3'  51". 


Remarks  on  the  Chronology  (^the  Formations  of  the  Moon. 
By  Professor  Nichol,  LL.D,^  Observatory^  Glasgow. 

Prof.  Nichol  stated,  that,  through  the  munificence  of  the  Marquis  of  Breadalbane, 
he  had  been  enabled  to  bring  to  l^ar  on  the  delicate  inquiries,  whose  commencement 
he  intended  to  explain,  a  very  great,  if  not  a  fully  adequate'  amount  of  telescopic 
power.  A  speculum  of  twenty-one  inches,  originally  made  by  the  late  Mr. 
Ramage  with  the  impracticable  focal  length  of  ^ty-fioe  feet,  had,  at  the  expense  of 
that  noble  Lord,  been  re-ground,  polished,  mounted  as  an  equatpreaL  and  placed  in 
the  Glasgow  Observatory,  in  its  best  state,  only  about  six  weeks  ago.  Prof.  Nichol 
showed  some  lunar  photographs,  which  indicated  the  great  light  with  which  the 
telescope  endowed  its  focal  images,  and  entered  on  other  details  as  to  its  defimtion^ 
The  object  of  the  present  paper  is  the  reverse  of  speculative.  It  aims  to  recall  flrom 
mere  speculation,  to  the  road  towards  positive  inquiry,  all  observers  of  the  lunar 
surface.  To  our  satellite  hitherto  those  very  ideas  have  been  applied,  which  confused 
the  whole  early  epochs  of  our  terrestrial  geology,  the  notion,  viz.  that  its  surface  is  a 
^haoa,  the  result  of  primary,  sudden,  short-lived  and  lawless  convulsion.  We  do  not 
now  connect  the  conception  of  irregularity  with  the  history  of  the  earth :— it  is  the 
triumph  of  science  to  have  analysed  that  apparent  chaos,  and  discerned  order  through 
it  all.  The  mode  by  which  this  has  been  accomplished,  it  is  well  known,  has 
been  the  arrangement  of  our  terrene  mountains  according  to  their  relation  to  time : 
their  relative  ages  determined,  the  course  of  our  world  seemed  smooth  and  harmo- 
nious, like  the  advance  of  any  other  great  organization.  Ought  we  not  then  to  attempt 
to  apply  a  similar  mode  of  classification  to  the  formations  in  the  moon, — ^hoping  to 
discern  there  also  a  course  of  development,  and  no  confusion  of  manifestation  of 
irregular  convulsion  ?  Prof.  Nichol  then  attempted  to  point  out  that  there  appeared 
a  practical  and  positive  mode  by  which  such  classification  might  be  effected.  It 
could  not,  in  so  far  as  he  yet  had  discerned,  be  accomplished  by  tracing,  as  we  had 
done  on  earth,  relations  between  lunar  upheavals  and  stratified  rocks ;  but  another 

{irinciple  was  quite  as  decisive  in  the  information  it  gave,  vis.  the  intersection  of  dia* 
ooations.  There  are  elear  marks  of  dislocation  in  the  moon ;  nay,  the  surface  of 
our  satellite  is  overspread  with  them.  These  are  the  rays  of  light,  or  rather  bright 
rays,  that  flow  from  almost  all  the  great  craters  as  their  centres,  and  are  also  found 
where  craters  do  not  at  present  appear.  Whatever  the  substance  of  this  highly 
reflecting  matter,  it  is  evidently  no  superficial  lay«r  or  atrtam^  like  )ay«r  but  axtmU 
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downwards  •  co&tidenible  dtpth  into  the  body  of  the  moon.  In  shorty  we  hnve  no 
likoMSt  to  it  on  enrth,  in  the  senae  now  spoken  of,  eicept  our  great  trap  and  crystalline 
tkfhm.  It  seemed  clear,  then,  that  the  intersection  of  these  rays  are  really  intemcHam 
^didocatwns,  from  which  we  might  deduce  their  chronology.  Can  the  iDtersection, 
however,  be  sufficiently  seen  ?  in  other  words.  Is  the  telescope  adequate  to  deter* 
mine  which  of  the  two  mtersecting  lines  has  disturbed  or  cut  through  the  other?  Prof. 
Nichol  maintained  the  aiBrmative  in  many  cases,  and  by  aid  of  diagrams,  taken  down 
from  direct  observation,  illustrated  and  enforced  his  views. 


JVbfc  an  SoUxf  Refraction.    By  Professor  C.  PiAzzi  Smtth,  Royal  Observa^ 

tory^  Edinburgh, 

Amongst  other  interesting  and  important  consequences  of  the  dynamical  theory 
of  heat.  Prof.  W.  Thomson  having  deduced  the  necessity  of  a  resisting  medium, 
the  condensation  of  this  about  the  sun,  and  a  consequent  refraction  of  the  stars 
seen  in  that  neighbourhood.  Prof.  Piazsi  Smyth  had  endeavoured  to  ascertain  by 
direct  astronomioftl  observation,  whether  any  such  effect  were  sensible  to  our  best 
astronomical  instruments.  Owing  to  atmospheric  disturbances,  only  three  ob* 
•ervations,  yielding  two  results,  had  been  yet  obtained ;  but  both  these  indicated  a 
•ensible  amount  of  solar  refhiction.  Should  this  effect  be  confirmed  by  more 
numerous  observations,  it  must  have  important  bearings  on  every  branch  of  astro* 
nomyt  and  as  the  atmosphere  at  all  ordinary  observatories  presents  almost 
insuperable  obstacles,  the  author  pointed  out  the  advantage  of  stationing  a  tile- 
scope  for  this  purpose  on  the  summit  of  a  high  mountain. 


On  Altitude  ObsenxOions  at  Sea.    By  Professor  C.  Piazzi  Smyth, 

Edinburgh. 

This  paper  treated  mainly  of  the  observation  of  altitudes  at  sea  under  circum- 
stances when  at  present  they  are  generally  unattainable,  viz.  when  the  sea  horizon 
is  not  visible.  After  a  statement  of  the  necessary  principles  which  should  guide 
inventors  in  this  matter,  the  author  exhibited  a  new  species  of  artificial  horizon, 
which  allowed  all  the  latitude  of  the  natural  horizon  as  to  errors  in  the  position  of 
the  whole  sextant ;  and  while  exhibiting  extreme  sensibility  to  angular  movement 
was  very  little  affected  by  any  horizontal  disturbance  or  translation  through  space. 

Any  still  outstanding  difficulties  were  effectually  removed  by  the  employment,  in 
addition,  of  a  stand,  which  taking  advantage  of  the  composition  of  rotatory  motion 
and  the  permanence  of  an  axis  of  rotation,  as  seen  on  the  grand  scale  in  the  con- 
stancy of  the  annual  direction  of  the  earth's  pole,  or  in  the  phsenomenon  of  the 
precession  of  the  equinoxes,  and  in  a  small  way  in  a  splnning-top,  completely 
eliminated  all  the  angular  movements  of  which  a  ship  b  capable. 

This  second  subject  of  the  paper  concludes  thus : — "  To  the  first  idea  of  taking 
advantage  of  the  general  principle  for  the  present  purpose,  I  believe  that  I  was  led  in 
a  great  degree  by  the  eminently  clear  and  practical  manner  in  which  the  Rev.  Baden 
I  Powell  exhibited  by  models,  and  expounded  in  his  lectures  in  1852  and  1853,  the 
action  of  the  composition  of  rotatory  motion  under  various  circumstances  in  nature 
and  in  art  I  for  then  I  perceived  why  'Troughton's  top'  had  so  narrowly,  but 
completely  escaped  the  honour  of  becoming  a  useful  instrument  to  nautical  astro- 
nomy ;  and  how  what  was  good  in  it  might  be  transferred  to  a  better  planned 
apparatus.  More  recently,  as  every  one  knows,  M.  Poucault  has  added  a  degree  of 
glory  even  to  the  mechanu»l  law,  by  employing  another  feature  of  it  in  his  '  gyro- 
scope,' as  a  means  of  detecting  and  exhibiting  the  rotation  of  the  earth." 


On  the  Transmission  of  Time  Signals.    By  Professor  C.  Piazzi  Smyth. 

After  alluding  to  the  general  subject  of  the  longitude,  the  very  large  number  of 
ships  lost  during  the  past  year  through  errors  of  their  longitude,  and  the  recognized 
aids  that  hate  Deen  fhmished  to  seamen  in  the  erection  of  time-balls,  the  author 
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described  the  recently  erected  time-ball  on  the  Neboa  Monoment,  on  the  Caltod 
Hill,  Edinburgh ;  which  ball  is  dropped  daily  by  a  clock  adjusted  to  true  time  in 
the  Edinburgh  Observatory,  and  acting  through  electric  agency,  in  much  the  same 
way  as  at  the  Greenwich  Observatory. 

This  electric  agency  having  been  proved,  through  a  year  and  a  half,  to  be  most 
certain  and  accurate,  and  the  ball  proving  of  great  advantage  to  Edinburgh  and 
Leith,  the  question  of  extending  the  signal  to  the  other  parts  of  Scotland  hul  beea 
raised. 

If  onl^  local  means  be  provided  for  raising  the  balls,  there  can  be  no  difficulty 
in  dropping  them  with  equal  accuracy,  and  by  the  same  electric  contact  which  drops 
the  Edinburgh  time-ball,  if  they  also  be  connected  together  metallically  by  the 
virires  of  the  Electric  Telegraph. 

But,  practically,  there  is  some  difficulty,  or  rather  doubt,  when  the  distance 
becomes  great,  on  account  of  the  loss  of  electricity  by  the  way.  An  actual  experi- 
ment, therefore,  in  the  proposed  locality,  was  important ;  and  Sir  T.  Makdougall 
Brisbane,  having  long  desired  to  see  a  time-ball  established  in  Glasgow,  most  libe- 
rally volunteered  to  bear  the  expense  of  laying  down  temporary  wires  between  the 
telegraph  station  and  the  meeting-room  of  Section  G.  The  Royal  Scottish  Society 
of  ^8  lent  a  large  model  of  a  tune-ball ;  and  the  Electric  Telegraph  Company  lent 
many  batteries,  and  the  services  of  their  practised  assistants.  With  this  help,  the 
model  was  erected  in  the  room  of  Section  G,  placed  in  electric  connexion  with  the 
Edinburgh  Observatory,  and  having  been  half  raised  at  five  minutes  and  full  raised 
at  two  minutes  before  one  o'clock,  according  to  preliminary  signals  received,  at  one 
o'clock  P.M.  exactly,  the  ball  was  dropped  by  the  Edinburgh  clock  at  the  same 
instant  as  it  also  dropped  the  Edinburgh  time-ball. 


Meteorology. 


On  the  Fall  (fFain  at  Arbroath.    By  Alexander  Brown,  Arhroath. 

The  following  Table,  containing  a  synopsis  of  the  depth  of  ram  which  falls  at 
Arbroath,  was  compiled  for  insertion  in  the  article  ''  Forfarshire  "  in  the  forthcoming 
edition  of  the  *  Encyclopaedia  Britannica,'  and  is  one  of  a  series  for  the  purpose  of 
showing  the  climate  of  tnat  county : — 


Tears* 

Spring. 

Summer. 

Autumn. 

Wmter. 

Total 

March. 

June. 

September. 

December. 

April. 

July. 

October. 

January. 

May. 

August. 

November. 

February. 

inches. 

inches. 

inches. 

inches. 

inches. 

1845... 

1-620 

9-021 

8-926 

4-840 

24-407 

1846... 

6152 

8103 

10-787 

3-494 

28-536 

1847... 

7016 

5-167 

5-506 

12-808 

"30-497 

1848... 

6105 

9-823 

7-242 

6-793 

29-963 

1849... 

4-514 

6-857 

4-530 

8033 

23-934 

1850... 

4-490 

5-764 

6-239 

6-212 

22-705 

1851... 

7-280 

7-308 

3-481 

6-869 

24-938 

1852... 

2-323 

6-120 

9-186 

11-525 

29-154 

1853... 

3043 

7-515 

9-128 

5-242 

24-928 

1854... 

3-897 

5-744 

6-417 

4-220 

20-278 

Mean... 

4*644 

7-142 

7-144 

7-004 

25-934 

From  the  Table,  it  appears  that  at  Arbroath,  in  latitude  S^"*  34'  N.,  LongitHde,  2° 
85'  W«,  the  mean  annual  fall  of  rain  from  ten  years'  observation^  ending  Febroaiy 
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1855,  was  25*934  (nearly  26)  inches.  Beginning  the  year  with  March,  about  one- 
sixth  of  the  annual  fail,  or  4*644  inches,  occurs  in  the  three  spring  months  of  March, 
April,  and  May,  and  the  remaining  five-sixths,  or  21*29  inches,  in  the  summer, 
autumn,  and  winter  months,  the  fall  in  each  of  the  three  latter  quarters  being  nearly 
equal.  In  any  three  months  during  the  period  above-mentioned,  the  greatest  fall 
was  in  the  winter  of  1847,  12*808  inches,  and  the  least  in  the  spring  of  1845,  1*62 
inch.  The  average  number  of  days  in  each  year  on  which  rain  fell  was  146.  The 
height  of  the  rain-gauge  above  the  sea  is  40  feet,  and  3  feet  from  the  ground ;  distant 
from  the  sea  three-eighths  of  a  mile. 


Semar^able  Haildanm  in  India^  from  March  1851  to  May  1855.    By 
Dr.  George  Buist,  F.ILS.    (Communicated  by  ColoDel  Stkes,  F.S.S^ 

Perhaps  nowhere  do  the  phenomena  of  hailstorms  manifest  themselves  in  such 
frequency  and  magnificence  as  in  India,  or  present  such  opportunities  of  studying  the 
matter  itself  with  such  care  and  advantage. 

Reflecting  on  the  imperfections  of  the  records  of  these  remarkable  phteno- 
mena,  the  author  resolved,  in  1839>  to  prepare  for  publication  a  list  of  the  more 
remarkable  hailstorms  that  had  occurred  in  India  as  far  back  as  information  per* 
mitted.  The  most  invaluable  assistance  was  derived  in  this  inquiry,  between  the 
years  1816  and  1842,  from  the  Asiatic  Journal,  a  publication  discontinued  thirteen 
years  ago,  the  second  part  (about  the  half)  of  each  volume  of  which  was  filled  with 
most  judicious  selections  of  extracts  from  the  newspapers ;  the  whole  work  bein^  so 
admirably  indexed,  that  anything  contained  in  it,  whether  original  or  selected,  might 
be  examined  with  the  utmost  certainty,  and  almost  without  trouble.  For  the  next  ten 
years  intervening  betwixt  1841  and  1851,  the  newspapers  required  to  be  searched; 
a  somewhat  tiresome  task,  and  one  of  considerable  labour ;  so  that  it  is  not  impro« 
bable  that  oversights  may  have  occurred  :  since  1851,  the  extracts  have  been  collected 
as  they  appeared  in  print. 

The  following  will  afford  an  outline  of  the  conclusions  I  have  for  the  present 
arrived  at :  I  say  for  the  present,  for  but  few  of  them  are  fully  established,  and  all 
stand  in  need  of  extension  and  elucidation  : — 

Tlmei  when  HaHetorms  occur*, — Haibtorms  occur  in  India,  so  far  as  appears  from 
the  published  extracts,  in  the  following  proportions  for  the  various  months  of  the 
year:— 


January 5 

February   20 

March   31 

April 34 

May  17 

June  4 


July   2 

August  0 

September 2 

October 3 

November 4 

December 5 


It  wiU  be  seen  that  hail  chiefly  falls  in  our  driest  months,  February,  March,  and 
April,  and  does  not  seem  dependent  on  temperature ;  May,  which  supplies  seven- 
teen hailstorms,  being  the  hottest  month  of  the  year,  the  true  maxima  due  to  the 
season  being  masked  by  the  rains  wherever  these  occur  near  the  summer  solstice. 
December  and  January,  almost  the  coldest  months,  are  nearly  devoid  of  hail.  We 
have  a  few  instances  of  hail  occurring  in  June  and  July  in  Central  India,  when  the 
rains  were  late  in  setting  in,  but  the  hailstones  in  those  cases  were  always  small,  and 
the  falls  light  in  comparison  to  those  experienced  in  other  periods  of  the  year. 

Hours  when  HaiUtorme  occur. — It  very  seldom  happens  that  writers  advert  to  the 
hours  when  hailstorms  occur.  Of  a  list  of  30  published  from  the  notes  of  that  inde- 
fatigable observer  Dr.  Spilsbury,  there  are  10  set  down  as  occurring  at  3  or  4  p.m.  ; 
1  at  4  P.M. ;  4  at  sunset;  5  at  11  a.m.  or  noon ;  2  at  2 p.m.  ;  1  at  8  a.m.  ;  and  1  at 
9  A.M.    Only  3  occur  after  dark,  and  none  later  than  midnight. 

*  The  author  refers  to  and  corrects  lome  of  the  statements  of  Mrs.  Somerville  and  Dr. 
Thomson.  « 
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Plaeajhm  which  Accounts  of  HaiUtorm  have  b^n  rtcehed,  ammged 
chronologicalUf,\ 


Meerut....  1761,  1851,1855 

Cawnpore 1817,1855 

Mirxapore 1819,1852 

Jubbulpore,  1821-23-24-25- 
27-31-36-37-89-40-41 

Bangalore 1822, 185 1 

Monghyr 1823 

Karoptee     1823,1831 

LahargODg   1825 

Bopalpore    1825 

Garth   1825 

Serampore  .....*  1827,  1829 

Tindolle 1827 

Kotah 1827 

CalcutU    1829 

Sylhet 1830 

AlUhabad     1833 

N.  W.  Mountains   1827,1829 

Kagpoor 1831 

Raneegunge 1 8M 

Poona   ....1834,1847,1853 

Benaret    •«..... 1836 

Secundcrabad    ..  1 887,  1 85 1 

Stetapore 1838 

NaarCakmtta ..1888 


Saugor ....1838,1840,1847 

Jessore 1840 

Mandavee 1840 

Sukkur 1844 

Sattara....l845, 1850,  1852 

Lahore    1847,1853 

Simla    1847,1849,1858 

Belgaum    1847,1849 

Bancoora 1847 

Near  Nassick 1848 

Ediilabad 1848 

Broach « 1849 

Deesa  1849 

Indore 1849 

Jaulnah    1849 

Rhotas 1849 

Tipperah 1849 

Purneah 1849,  1852 

Punjab 1849 

Bhooloola 1849 

Kurnool    1849 

Peshawur  ......  1849, 1858 

Dw^   1849 

Delhi    ....1849,1861,1853 
Banda 1849 


Gwalior 1850 

Rigpeepla 1850,1851 

Rigkote 1850 

Rungpore     1851 

Ootacamund     185S 

Pondicherry 185S 

Tirhoot     180S 

Shahpoor (Puiyaub)    . . 1852 

Kalabagh 1852 

Landoor   1852 

Saalkote 185S 

Kurraohee.  .1852, 1853, 1854 

Mahableshwar 1852 

Hydrabad  (Sinde)   ....1852 

Ceylon    1852,1855 

Feroxepoor 1853 

NaineeTal 1854 

Roorkee    1854 

Neemuch 1 854 

Jouneer    1854 

Poorundhur 1854 

Aurungabad    •••••. ..1854 

Bolaruin  1850 

Hurryhur 1855 


Placet  where  HmUtorme  have  oeciurred  in  India,  arranged  alphabetioaUff. 


AlUhabad    1833 

Attrongabad    1854 

Bancoora 1847 

Banda 1849 

Bangalore 1822,1851 

Belgaum 1847,1849 

Benares 1836 

Bhooloola 1849 

Bolarum 1855 

Bopalpore    1825 

Broach.... 1849 

Calcutta   1829 

Near  Calcutta 1838 

Cawnpore 1817,  1855 

Ceylon   1852,1855 

Dacca   1849 

Deesa   1849 

Delhi     ....1849,1851,1853 

Edulabad 1848 

Feroiepoor 1853 

Oarth   1825 

Owalior    1850 

Hurryhur 1865 

Hydrabad  (Sinde)  ....1852 
Indore 1849 


Jaulnah    1849 

Jessore 1840 

Jooneer     1 854 

Jubbulpore  1821-*2S-S4-26^ 
27-81^6-37-3»-40^1 

Kalabagh 1852 

Kampiee     1823,1831 

Kotah  1827 

Kurnool   1849 

Kurrachee.  .1852,  1853, 1854 

Lahargong   1825 

Lahore    .1847,1853 

Landour 1852 

Mahableshwur 1 852 

Mandvee     1840 

Meerut  ....1761,  1850J855 

Mirzapore 1819,1852 

Monghyr 1823 

Nagpoor   1831 

Nainee  Tal 1854 

NearNaiiick ...1848 

Neemuoh 1864 

N.  W.  Mountains  1827,1829 

Ootacamund     1852 

Peshawur 1849,1853 


Pondicherry lS5f 

Poona  ....1884,1847,1858 

Poorundhur 1854 

Punjaub 1849 

Purneah 1849,1859 

Riykote    1860 

Rj^peepla 1850,1851 

Raneegunge. 1834 

Rhotas 1849 

Roorkee   1854 

Rungpore 1851 

Ssttara. . .  *  1845,  1850,  1852 

Saugor 1838,1840,  1847 

Sealkote  1852 

Secunderabad    . .  1 837, 1 85 1 

Seetapore 1838 

Serampore 1827,  1829 

Shahpore  (Punjab)  ....  1852 
Simla    ....1847,1849,  1853 

Sukkur 1844 

Sylhet 1880 

Tindolle   1827 

Tipperah 1849 

Tirhoot ...1858 


From  the  foregoing  tables  of  localities  where  the  hailstorms  enumerated  in  my  two 
lists  have  occurred,  one  very  singular  anomalv  will  become  apparent — that  whereas 
the  Delta  of  the  Ganges  down  to  the  sea,  in  lat.  22^  and  but  little  raised  above  ths 
highest  tide,  whose  damp,  tepid  atmosphere  contrasts  as  strikingly  as  possible  with 
the  pore  crisp,  yapourless  air  of  the  mountains,  is  the  favourite  locality  of  hailstorms^ 
and  whereas  these  are  frequent  along  the  western  shore  of  the  Bay  of  Bengal — from 
Surat  south  to  Ceylon,  in  corresponding  latitudes  and  altitudes  on  the  Malabar 
coast,  hail  is  a  thing  nearly  unknown,  though  appearing  in  abundance  immediately^ 
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to  the  north-westward,  along  the  shores  of  Catch  and  Sind,  and  to  the  eastward, 
as  at  Sattara,  Mahableshwur,  in  the  Ghaats,  and  all  over  the  Deccan,  so  soon  as  we 
get  some  1500  feet  above  the  level  of  the  sea.  The  climate  of  the  eastern  side  of 
India  is  in  summer  somewhat  drier  and  hotter^  as  it  is  colder  in  winter,  than  along 
the  Malabar  coast ;  bat  there  is  no  sach  difference  betwixt  them  as  to  explain,  so 
far  as  appears,  the  absence  of  hail*. 

In  Enrope  and  America,  according  to  Dr*  Thompson  and  Mrs.  Somerville,  hail 
rarely  falls  amongst  or  very  near  the  mountains ;  in  India  no  such  law  obtains. 
In  my  present  and  previous  lists  will  be  found  accounts  of  haibtorms  in  the  central 
provinces  of  Ceylon,  at  Ootacamund  on  the  Neilgherries,  both  6000  feet  above  the 
sea,  and  in  contiguity  with  mountain  masses  of  much  greater  elevation,  Dodabetta 
in  the  latter  case  towering  to  the  altitude  of  8600  feet ;  at  Sattara  and  Mahables^- 
wur,  in  the  Western  Ghauts,  1700  and  4500  feet  respectively ;  at  Simla,  8000 ;  at 
NaineeTal,  6000 ;  and  at  the  Jummoo  Highlands  1500  above  the  sea — the  last  three 
in  the  bosom  of  the  Himalayas. 

In  Europe,  hailstorms  usually  travel  rapidly  over  the  country  in  straight  narrow 
bands,  of  vast  length,  but  very  small  lateral  extension.  On  the  24th  of  July,  1818, 
a  hailstorm  passed  over  the  Orkneys  from  S.W.  to  N.E.,  twenty  miles  in  length  and 
a  mile  and  a  half  in  breadth :  it  travelled  at  the  rate  of  a  mile  in  a  minute  and  a 
half»  or  the  speed  of  a  race-horse ;  ice  covered  the  ground  to  the  depth  of  9  inches, 
though  the  storm  at  no  given  place  endured  beyond  as  many  minutes  f.  In  1788,  a 
hailstorm  moved  directly  from  the  S.W.  of  France  to  the  shores  of  Holland.  It 
marched  along  in  two  columns,  the  breadth  of  that  on  the  west  being  ten  miles,  that 
of  the  east  five  miles,  with  twelve  miles  between  them.  The  one  extended  nearly 
600  miles,  the  other  440  miles ;  the  destruction  occasioned  by  it  amounted  to  close 
on  a  million  sterling  J. 

Hie  Indian  hailstorm  falls  in  very  limited  patches,  and  seldom  lasts  above  fifteen 
or  twenty  minutes ;  but  the  frequency  with  which  hfldlstorms  occur  simultaneously  at 
places  remote  from  each  other,  but  nearly  in  straight  lines,  seems  to  indicate  a  ten- 
dency on  the  part  of  the  column  to  become  continuous ;  probably  they  are  at  times 
more  so  than  we  imagine,  only  that  such  things  are  not  made  known  to  us  where 
there  are  no  Europeans,  and  where  the  country  is  thinly  inhabited.  The  most 
noble  of  these  are  the  hiulstorms  which  fell  on  the  12th  and  13th  of  May,  1853,  at 
Ferorepore,  Lahore,  and  Meean  Meer,  Peshawur,  and  Jummoo,  places  occupying  a 
line  of  350  miles  in  length,  right  across  the  Punjaub :  unluckily  the  hours  at  which 
they  occurred  at  these  places  respectively  are  not  given. 

Although  this  is  the  only  instance  I  am  aware  of,  of  a  series  of  hailstorms  bursting 
out  simultaneously,  and,  if  not  quite  forming  a  continuous  line,  appearing  somewhat 
Uke  a  string  of  beads  stretched  across  the  country,  we  have  numbers  of  mem  occur- 
ring in  pairs  or  in  threes  on  the  same  day  at  places  remote  from  each  other.  Our 
first  outbursts  of  hail  nearly  always  happen  within  a  week  or  two  of  each  other,  at 
what  may  almost  be  termed  the  glacial  periodi  of  our  climate ;  and  I  have  no  doubt 
that  in  many  of  these  cases  it  would  appear  that  there  had  been  independent  chains 
of  hail  showers,  or  of  local  atmospheric  changes,  many  of  which  were  accompanied 
by  hail,  had  a  greater  abundance  of  records  for  reference  existed.  The  followuig 
examples  of  this  will  be  found  in  the  printed  list : — 

•  BkSS^e :::;:;;::::::::::: }  ^  "»"«*  ^i^*  ^^  February,  i8a6. 

Au*'r^ii^*''!.\\\\*!.\\\\'!.\' }      °^^  *P*^  1 14th  May,  1849. 

Deesa      350  miles  from  latter  J 

*  In  my  previous  paper,  prepared  by  Colonel  Sykes  for  the  British  Association,  and  given 
in  abstract  in  their  Reports  for  1851,  with  some  valuable  emendations  and  additions  of  hit 
own,  it  was  stated  that  no  hail  fell  on  the  sea-level  south  of  lat.  20° — it  should  have  been 
added,  on  the  western  shore  of  India ;  it  seems  not  at  all  uncommon  on  the  eastern  shore.  A 
hailstorm  occurred  at  Pondicherry,  south  of  Madras,  in  1852,  and  various  other  places,  if  my 
memory  serves  me  right,  which  I  have  not  been  able  to  catalogue.  Trichinopoly,  Masulipatam, 
and  the  Gossam  Valley,  some  way  from  the  shore,  but  nearly  on  a  level  with  the  sea,  are 
mentioned  by  Dr.  P.  Thompson,  on  the  authority  of  Dr.  Tumbull  Christie  and  Colonel  Bowler. 

t  ThompMn,  p.  175.  %  Ibid.  24,962,000  firancs. 

1855.  S 
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&"'..:::::::::::::::::::::}»«'  »««•  "p-^    Urd  May.  i849. 

Peshawar    400  miles  from  SimlaJ 

Probably  also  at  Dacca,  where  hail  showers  occurred  almost  daily  daring  the  first 
week  of  May. 

g^J^^'^   ••••; ;••  }60  miles  apart,  20th  March,  1852. 

ffi**!!f  ^^^!?.  .  ZZZ  }^^  """^  ^^P*^'  ^^*  ^P"*'  ^^**- 

On  the  16th  there  was  a  severe  hailstorm  at  Sattara,  700  miles  soath  of  Hydra- 
bad  ;  bat  I  have  only  coupled  together  those  occurring  on  the  same  da^. 

It  mast  not  always  be  assumed  that  places  are  always  prone  to  hail  m  proportion 
to  the  number  of  hailstorms  assigned  to  them ;  the  apparent  excess  or  deficiency  of 
these  is  not  un^^uentiy  to  be  ascribed  to  the  care  or  negligence  vrith  which  they 
have  been  recorded.  The  great  seeming  predominance  of  them  at  Jubbulpore  is 
attributed  mainly  to  the  residence  for  twenty  years  at  that  station  of  Dr.  Spilsbory, 
a  foithful,  patient,  and  minute  observer  in  all  departments  of  natural  history. 

In  like  manner,  when  we  find  haibtorms  occurring  forty  times  in  twenty«six  years« 
or  on  an  average  1*66  times  a  year,  from  1820  to  1846,  and  then  find  that  the 
years  1847,  1848,  and  1849  afford  us  twenty,  we  must  not  ascribe  the  whole,  or 
perhaps  any  part  of  this,  to  change  of  climate,  but  to  improved  registration.  On  the 
other  hand,  again,  when  we  find  1849  affording  us  fifteen  storms,  or  above  three  Hidbb 
the  number  ofany  of  the  years  around,  and  when  there  is  no  reason  why  there  should 
have  been  any  change  in  respect  of  registry,  we  may  fairly  set  this  year  down  at 
having  been  peculiarly  favoured  in  its  foils  of  hail. 

There  are  four  occasions  on  which  remarkable  masses  of  ice,  of  many  hundred 
pounds  in  weight,  are  believed  to  have  fallen  in  India.  One  near  Seringapatam,  in 
the  end  of  last  century,  said  to  have  been  the  size  of  an  elephant.  It  took  three  days 
to  melt.  We  have  no  further  particulars,  but  there  is  no  reason  whatever  for  our 
doubting  the  fact. 

In  1826,  a  mass  of  ice  nearly  a  cubic  yard  in  size,  fell  in  Khandeish. 

In  April,  1838,  a  mass  of  hailstones,  20  feet  in  iU  larger  diameter,  fell  at 
Dharwar. 

On  the  92nd  of  May,  after  a  violent  hailstorm,  80  miles  south  of  Bangaloi^  an 
immense  block  of  ice,  consisting  of  hailstones  cemented  together,  waa  found  in  a 
dry  well. 

These  masses  of  ice,  like  many  of  those  considered  hailstones  of  die  largest  siz^ 
have,  in  all  probability,  been  formed  by  violent  whirlwinds  or  eddies,  and  seem  to 
have  reached  the  monstrous  dimensions  in  which  we  find  them,  either  on  their  ap- 
proach to  or  their  impingement  on  the  ground ;  and  the  same  thing  will  apply  to 
those  of  much  more  moderate  bulk,  and  which  are  commonly  considered  hailstones^ 
though  when  examined  they  turn  out  to  be  a  number  of  these  aggregated  together. 
Many  of  the  masses  doubtless  owe  their  origin  to  being  swept,  like  that  of  1852  near 
Belgaum,  into  hollows  or  cavities — in  this  particular  case  into  a  dry  well — where 
they  become  almost  immediately  congealed  into  a  mass. 

Since  1850  two  hailstorms  of  much  greater  magnitude,  and  more  disastrous  con- 
sequences, have  occurred  than  anv  here  made  mention  of,  that  in  the  Himalayas 
north  of  the  Peshawur  on  the  12th  of  May,  1853,  when  eighty-four  human  beings 
and  3000  oxen  were  kilted,  and  that  which  occurred  at  Nainee  Tal,  a  Sanitarium  on 
the  lower  Himalayas,  on  the  1 1th  of  May,  1855.  Of  the  Peshawur  storm  we  have 
few  details  beyond  the  fact  that  the  ice  masses  were  very  hard,  compact,  and  spherical, 
many  of  them  measuring  3^  inches  in  diameter,  or  nearly  a  foot  in  circumference ; 
and  this  fact  seems  to  have  been  given  from  measurement,  not  by  guess. 

The  description  of  the  Nainee  Tal  storm,  from  thepen  of  an  eye-witness  of  intelli- 
ffence  and  information,  is  the  best  we  possess.  The  approach  of  the  storm  was 
heralded  in  by  a  noise  as  if  ^ousands  of  bags  of  walnuts  were  being  emptied  in  the 
air.  At  first  the  hail  was  of  comparatively  small  size,  about  that  of  pigeons'  eges ; 
it  gradually  increased  in  magnitude,  till  it  readied  the  dimensions  of  cricket-balU. 
Pieces,  picked  up  at  all  parts  of  the  station,  were  carefully  weighed  and  meamrad^ 
and  theraaiiltB  will  be  found  further  on. 
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In  the  unhappy  ignorance  of  the  science  of  meteorology  now  prevailing  around  u»« 
it  seems  generally  supposed  that  these  hailstorms  are  peculiar  to  India ;  and  manv 
educated  persons  who  have  lived  long  in  the  country  are  disposed  to  receive  such 
narratives  as  those  of  the  Peshawur  and  Nainee  Tal  ice-storms  as  fabulous,  or  grossly 
exaggerated.  To  correct  errors  of  this  sort,  and  if  possible  encourage  observation,  I 
may  refer  to  Dr.  Purdie  Thompson's  Meteorology,  published  in  1849>  the  year  before 
the  first  collection  of  Indian  nailstorms  was  Ifud  before  the  world.  He  falls  into 
the  error  of  believing  them  nearly  unknown  between  the  tropics. 

J'brm.—The  forms  of  the  hailstones  which  fall  in  India  seem  pretty  much  the 
same  as  those  that  have  been  examined  at  home,  and  they  are  chiefly  of  four  kinds : — 
1,  pure  crystalline  masses,  either  globular  or  lenticular,  internally  transparent,  but 
covered  externally  with  a  coating  of  opake  white  ice ;  2,  the  same,  but  with  a  star 
of  many  points  in  the  centre,  the  principal  rays  of  which  extend  to  the  circumference^ 
the  section  being  singularly  beautiful ;  3,  nearly  globular,  consisting  of  thin  con- 
centric layers,  like  the  coatings  of  an  onion,  of  different  degrees  of  transparency,  as 
if  increased  in  size  by  film  after  film  being  frozen  over  them  in  their  descent ;  and  4, 
agglutinated  masses  of  hailstones,  cemented  together  subsequent  to  theur  primary 
formation — if  indeed  these  last,  which  may  consist  in  part  of  any  of  the  previous 
three  varieties,  are  entitled  to  the  name  of  mulstones  at  all. 

Siee. — I  have  already  stated  that  we  are  now  no  longer  required  to  refer,  unless 
for  the  sake  of  familiar  comparison,  to  our  hail  being  as  large  as  pigeon,  puUet,  or 
goose  eggs,  or  pumpkins,  having  abundance  of  accounts  to  <|uote  from  where  it  has 
been  correctly  weighed  and  measured,  and  its  precise  dimensions  put  on  record.  The 
largest  hailstones  seem  to  be  from  ten  to  thirteen  inches,  and  to  weigh  from  nine 
to  eighteen  ounces.  But  these  are  the  extreme  exceptional  cases;  and  our  average 
maxima  appear  to  be  from  eight  to  ten  inches  in  circumference,  and  from  two  to 
four  ounces  in  weight.  Their  forms  are  so  seldom  regular,  that  it  is  rarely  possible 
to  deduce  the  one  fact  from  the  other. 

It  is  not  every  one  who  has  the  promptitude  of  the  describer  of  the  Nainee  Tal 
storm }  but  were  any  one,  when  a  hailstorm  occurs,  to  pick  up  two  or  three  of  the 
largest  pieces,  taking  care  to  note  the  number,  and  if  not  provided  with  a  balance  of 
his  own,  to  send  the  water  the^  have  yielded  to  the  apothecary  of  the  station  to  be 
weighed  or  measured,  forwardmg  a  note  of  the  result,  Uie  cubical  contents  of  the 
mass  might  be  easily  computed,  and  much  valuable  information  obtained.  From  the 
wei^tof  the  water  it  yielded,one  of  the  most  important  facts  connected  with  it  becomes 
determined,  its  mass.  The  fracture  of  the  hailstones  when  large,  with  the  view  to 
examining,  and,  if  possible,  sketching  their  internal  substance,  is  what  should  be 
resorted  to  as  frequently  as  possible,  India  affording  much  greater  fkcUkdtB  in  this 
respect  than  can  be  looked  for  elsewhere. 

No  hailstones  have  ever  been  known  to  fall  in  India  to  be  compared  in  magnitude 
to  very  many  of  those  already  enumerated  vaunted  blocks  of  ice,  of  anything  like 
equal  in  size  to  at  least  a  dozen  described  by  Dr.  Thompson  himself  as  having  fallen 
in  Europe.  The  ereat  distinguishing  characteristic  of  the  Indian,  as  contrasted  with 
the  European  hailstorm,  is,  that  wi£  us  in  the  great  minority  of  cases  the  hail  which 
falls  exceeds  the  size  of  filberts,  at  home  it  seldom  amounts  to  that  of  peas  or  beans; 
that  which  here  is  the  rule,  occurring  many  times  every  year,  is  in  Europe  the 
exception — not  happening  oftener  than  once  in  ten  or  twenty  years. 

I^.  Buist  then  descril^  fifty-one  hailstorms,  from  which  tne  foUowing  are  selec- 
tions : — 

Hcdlstorm  near  Bangdkrt  at  ChiciandUenhulIf,  on  the  22nd  qf  May,  1851. 
Lat.  12«  57',  long.  IV  38'.     (From  the  Bombay  Time9.) 

On  the  evening  of  the  a2nd  of  May,  at  Chickanallenhully,  eighty  miles  south-west 
of  Bangalore,  and  forty  miles  west  of  Toomcoor,  there  was  a  heavy  ftUl  of  rain« 
accompanied,  after  the  night  closed  in,  by  thunder,  lightning,  and  hial.  The  hail- 
stones were  for  the  most  part  fhont  the  size  of  oranges  and  limes,  which  broke  the 
tiles  on  the  roofs  of  houses,  and  seriously  injured  cocoanut  and  beetlenut  gardens^ 
and  many  fruit-trees,  crushing  many  young  trees,  and  breaking  down  a  few  larger 
ones,  but  neither  men  nor  beasts  were  mjured*  all  having  sought  shelter  at  the  com-> 
mencement  of  the  rain.  The  next  nu)ming  many  hailstones  as  large  as  pumpkins 
mad  jack-fruit  were  found  on  the  plain^  eitoiding  three  milas  south  of  the  town;  and 
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one  immense  block>  measuring  four  and  a  half  feet  in  length,  three  feet  in  breads, 
and  eighteen  inches  in  thickness,  was  found  in  a  dry  well. 

HaiUtorm  at  Kandy  (Ceylon)  <m  the  1 5th  qf  March,  1852. 
Lat.  7°  17'  N..  long.  SO**  36'  E. 

Kandy  {CeyUm), — "  On  Monday  (15th)  afternoon,  on  a  sudden  the  town  assumed  a 
dismal  appearance,  and  heavy  showers  of  rain  commenced  to  fall,  accompanied  by 
peels  of  thunder.  The  wind  blew  with  such  irresistible  fury  that  the  branches  of  some 
trees  towards  the  Lake  Road  were  broken  down  to  the  ground.  There  was  also  a  fall 
of  hail  for  nearly  an  hour,  and  so  much  was  the  curiosity  it  excited,  that  crowds 
of  persons  were  seen,  in  spite  of  the  rain,  busily  engaged  in  picking  up  the  stones, 
which  were  as  large  as  bullets.  After  a  few  hours  the  rain  ceased,  thick  clouds  that 
were  overspreading  the  country  disappeared,  and  a  fine  calm  and  clear  evening  fol- 
lowed. The  night  was  quite  obscure,  and  the  atmosphere  very  humid ;  a  star  was 
scarcely  to  be  seen  in  the  firmament,  and  lightning  was  flashmg  from  every  quarter, 
illuminating  the  country,  and  making  the  smallest  object  visible. 

HaiUtorm  at  Ootaeamund,  on  the  igth  qf  March,  1852. 
Lat.  ll**  50'  N.,  long.  76*  45'.    Alt.  7300  feet. 

A  very  severe  hailstorm  occurred  at  Ootacamund  at  2  p.m.  on  the  19th  of  March. 
The  hailstones  were  not  large,  but  sufficiently  so  to  do  considerable  damage  in 
the  gardens.  It  lasted  about  an  hour,  when  the  ground  was  as  white  as  if  snow  had 
fallen.  Buckets  full,  caught  from  the  house-tops,  were  next  morning  large  lumps 
of  ice ;  but  as  this  is  an  article  little  cared  for  in  this  cold  region,  no  one  took 
the  trouble  to  keep  it.  Since  this  occurred  the  weather  has  been  much  colder, 
and  we  cannot  as  yet  throw  off  any  of  our  winter  clothing  or  blankets. 
HaiUtorm  at  Nwrringpore,  on  the  I9th  and  20th  qf  March,  1852. 
Lat.  220  56'  N.,  long.  79*  18'  E.    Alt.  1900  feet. 

A  letter  of  the  30th  March,  from  Nursingpore,  contains  the  following  itiems : — 
''  In  my  last  of  the  13th  April  I  mentioned  Siat  the  weather  was  extremely  sultrv, 
hazy,  and  suspicious ;  and  I  have  now  to  comm«unicate  that,  from  the  i7th  to  the  27 tn, 
we  experienced  a  stormy  period,  of  greater  intensity  and  duration  than  is  usually 
encountered  inland  upon  the  sun's  equinoctial  passage.  Rain,  more  or  less,  fell  on 
each  day,  attended  invariably  with  much  lightning  and  thunder,  and  occasionally 
with  violent  gusts  of  wind.  On  the  19th,  at  2*^  50*^  p.m.,  a  fall  of  hail  of  the  size 
of  ordinary  grapes  occurred,  with  lightning  and  loud  bursts  of  thunder ;  and  on  the 
following  day,  at  2*^  10™  p.m.,  a  similar  phsenomenon  took  place  during  bright  8un« 
shine.  No  cloud  in  this  instance  was  to  be  discerned  whence  the  hail  proceeded. 
No  lightning  or  thunder  accompanied  this  last  fall  of  hail  here,  and  the  only  body  (^ 
cloud  was  at  an  altitude  of  about  40^  in  the  south-west  quarter.  The  zenith  was 
quite  clear.    The  total  fall  of  rain  amounted  to  1*337  inch  during  the  above  days." 

HaiUtorm  at  Pondicherry,  on  the  24  M  of  March,  1852. 
Lat.  11^  57'  N.,  long.  79°  54'  E.  Alt.  20  feet. 
Pondicherry,  24/A  March. — Pondicherry  was  visited  by  a  hailstorm  between  3  and 
4  in  the  afternoon  of  Wednesday  last  (24th),  during  a  squall  from  the  north-east. 
The  hailstones,  which  fell  in  large  quantities  for  about  15  minutes,  were  generally 
formed  of  a  transparent  covering  over  a  white  but  opake  interior,  and  most  of  them 
were  flattened  or  armed  with  points.  The  largest  might  have  been  an  inch  and  a 
half  in  diameter. 

HaiUtorm  at  MahahUMhwur,  on  the  l6th  of  April,  1852. 
Ut.  17°  56'  N.,  long.  73*»  30'  E.  Alt.  4500  feet. 
On  Friday  last^  the  l6th  of  April,  the  weather  had  become  perfectly  oppressive  in  the 
forenoon,  preceded  some  few  days  by  great  piles  of  thunder-clouds  to  N.N.E.  About 
2  o'clock  the  sky  became  suddenly  overcast,  followed  by  loud  claps  of  thunder  and 
vivid  and  forked  lightning;  the  thunder  increased  louder,  p^  after  peal,  and  lightning 
flash  after  flash,  until  5  minutes  to  4  p.m.,  when  the  wind  veered  round  to  N.E.,  and 
with  it  came  torrents  of  rain,  accompanied  by  hail,  the  largest  of  which  was  at  least 
the  size  of  a  pigeon's  egg  ;  such  a  shower  of  the  latter  I  cannot  recollect  ever  before 
witnessing,  llie  entire  compound  of  my  house  was  one  sheet  of  irregular  ice — 
millions  of  stones  might  be  picked  up  in  a  few  minutes.  This  lasted  for  an  hour,  and 
I  have  since  ascertained  that  the  pluviometer  indicated  the  fall  of  1*50  inch.    During 
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the  same  night  we  had  another  light  shower  of  some  '06  or  '07  of  an  inch.  Strange, 
that  there  was  no  depression  of  the  barometer ;  on  the  contrary,  it  had  risen  *050 
of  an  inch  above  that  of  the  previous  day  I 

Hailstorm  at  Poorundkur,  on  the  11 M  of  December,  1854. 
Lat.  IS®  42'  N.,  long.  14<^  12*  E.     Alt.  3500  feet. 

A  severe  hailstorm  was  experienced  in  the  Poorundhur  Talooka  of  this  CoUec- 
torate  on  the  afternoon  of  the  1 1th  of  December.  Numbers  of  persons  were  severely 
injured  by  the  falling  of  large  ice-flakes,  many  of  them  weighing  several  pounds, 
and  cattle  in  considerable  numbers  have  died  from  the  effects  of  the  storm,  which,  for 
the  time  it  lasted  (about  three  hours),  was  the  most  severe  of  any  iwithin  the  recol- 
lection of  the  oldest  inhabitant.  The  hailstorm  was  succeeded,  as  at  Jooneer,  by  a 
very  heavy  fall  of  rain,  and  the  grain  crops,  gardens,  and  fruit-trees  have  suffered 
greatly  therefrom.  Poorundhur  is  situated  at  a  distance  of  seventy  miles  south-east 
of  Jooneer;  but  we  have  not  yet  heard  that  the  intervening  districts  have  experi- 
enced similar  phsenomena  to  those  above  described.  There  has  been  no  particular 
atmospheric  disturbance  in  or  around  Poona,  the  climate  of  which  station  is  now 
delightful,  as  it  always  is  at  this  time  of  year. — Poona  Observer,  Dec.  20. 

The  most  unusual  occurrence  of  a  hailstorm  in  Ceylon  has  lately  taken  place.  A 
few  days  since  at  Puselava,  foUowing  a  thunder-storm,  a  heavy  fall  of  hail  took 
place,  lasting  half  an  hour.  In  some  places,  where  the  wind  drove  the  hail  into 
corners,  whole  handsfuU  of  hail,  the  size  of  marbles,  were  gathered.  The  natives 
were  struck  with  wonderment,  and  whilst  shifting  the  frozen  drops  from  hand  to 
hand,  declared  that  it  was  so  ?u)t  that  they  could  not  hold  it.  The  hail  actually  for 
some  minutes  whitened  the  ground  in  many  places.  At  Hunasgeria  also  a  shower 
of  hail  fell  on  the  same  dav,  but  not  in  the  same  quantity  as  at  Puselava.  Some 
years  ago  we  saw  a  small  fall  of  hail  at  Kornegalle.  It  is  unknown  either  at  Newera 
killia  or  at  the  Neilgherries. — Ceylon  Times,  April  13. 

Hailstorm  at  Fuitehgurh,  on  the  2Ut  of  April,  1855.     Lat.  26*^  10',  long.  76°  10'. 

A  correspondent  at  Futtehgurh,  writing  on  the  24th  of  April,  mentions  the  occur- 
rence of  a  severe  hailstorm  on  Saturday  last,  which  had  caused  considerable 
damage  to  the  tobacco  and  melon  fields.  Our  correspondent  says  the  hailstones 
were  larger  than  he  ever  beheld ;  one  he  measured  being  seven  inches  in  circum- 
ference. Heavy  clouds  were  hanging  about  at  the  time  of  writing.— JDel^' 
Gazette,  April  26. 

A  correspondent  gives  the  following  account  of  a  hailstorm  which  took  place  at 
Futtehgurh  on  the  2 1st  April : — "Last  Saturday  we  had  an  awful  hailstorm,  such 
a  one  as  probably  has  not  been  known  for  a  century.  The  hailstones,  without 
exaggeration,  were  larger  than  turkey  eggs,  and  suflScient  to  have  knocked  a  bullock 
down.    As  tiiey  feU,  you  saw  them  rebounding  six  feet  in  height." 

Hailstorm  at  Nainee  Tal,  on  the  Uthof  May,  1855.     Lat.  29°  20',  long.  79®  80'. 

On  the  11th  of  May  1855,  Nainee  Tai  was  visited  by  a  storm  of  hail,  which,  as 
regards  the  size,  weight,  and  number  of  the  stones,  has  probably  never  been  sur- 
passed by  any  in  the  world.  A  calm,  cool  morning ;  a  hot,  enervating  noon ;  a 
cold  evening  and  night,  with  the  wind  blowing  bleakly  from  the  north,  had  charac- 
terized the  few  preceding  days.  The  barometer  had  stood  high,  and  the  wet-bulb  ther- 
mometer india^  an  extremely  dry  atmosphere.  On  the  10th,  at  4  p.m.,  the  drv- 
bulb  thermometer  stood,  under  a  grass  chopper,  at  80  degrees  Fahr. ;  on  the  1 1th, 
at  the  same  hour  and  place,  at  62  degrees  Fahr.  I  On  the  former  date,  the  difference 
between  the  dry-  and  wet-bulb  thermometers  was  15  degrees ;  on  the  latter,  this 
difference  was  reduced  to  4  degrees !  Towards  6  p.m.,  a  small  preliminary  shower 
of  rain  fell,  deep-toned  thunder  rolled  and  reverberated,  and  vivid  lightning  streamed 
and  blazed  over  the  devoted  station.  The  hail  was  ushered  in  by  a  few  bright  lens- 
shaped  stones,  as  large  as  pigeons'  eggs ;  then  came  more.  Many  were  the  weighings 
and  measurings  of  &ese  monsters  over  all  parts  of  the  station.  Some  weighed  6, 
others  8,  others  10  ounces ;  and  one  or  two  more  than  1|  pound  avoirdupois,  with 
circumferences  varying  from  9  to  13  inches.  Though  no  bullocks  were  killed,  a 
monkey  was,  and  three  human  beings  were  knocked  down.  Birds  were  killed, 
trees  barked,  and  houses  unroofed.  Such  was  the  storm  of  the  1 1th  of  May,  and  it 
forma  an  epoch  in  the  meteorological  history  of  Nainee  Tal ;  for  though  hail  is 
common  enough  hera  in  the  hot  weather,  no  stones  (daring  the  ten  years  that  Sir 


Digitized  byVjOOQlC 


S8  RBPOBT— 1855* 

W.  Richards  has  kept  a  register)  of  any  size  have  ever  fallen  except  once,  and  then 
they  were  only  2^  inches  in  circumference.  The  stones  measured  from  1  to  14 
inches  about. 

JFhat  ii  a  Haiistormt — Aqueous  vapour  condensed  into  ice,  by  passing  through 
an  intensely  cold  atmosphere,  is  the  apparent,  and  probably  the  true  answer.  Some 
contend,  that,  because  hail  falls  so  rarely  in  winter,  and  the  cloud  whence  it  comes 
is  usually  at  no  great  altitude,  there  being  at  the  same  time  almost  always  thunder 
and  lightning  (with  atmospheric  electrometers  changing  in  intensity),  and  passing 
from  positive  to  negative,  and  vice  versd  (ten  times  in  a  minute),  hence  electricity 
must  nave  quite  as  much  to  do  in  the  matter  as  cold.  But  the  latter  seems  the  most 
reasonable  view.  In  almost  all  very  large  hailstones  (as  was  observed  here)  is  found 
a  nucleus,  a  piece  of  snow,  or  a  small  opake  hailstone  in  the  centre,  surrounded  by 
transparent  coverings,  one  over  another,  concentrically  arranged  (like  an  onion), 
leading  to  the  behef  that  the  first  concretion  was  a  small  one«  and  that  it  accumulated 
in  its  descent ;  that  a  whirlwind  above  kept  battering  these  formations  together,  and 
prevented  their  falling,  until  at  length,  immensely  enlarged,  and  getting  out  of  this 
mfluencei  they  came  down  upon  terra  firma.  We  are  not  justified  m  assigning  limits 
to  the  amount  of  cold  in  the  upper  strata  of  the  atmosphere. 


On  a  Rainbow  seen  qfter  Sunset,    By  the  Rev.  Professor  Chevallieiu 

At  the  meeting  of  the  Association  in  1849«  an  account  vms  given  of  a  rainbow 
seen  after  actual  sunset  (Report,  p.  16) ;  and  it  was  suggested  that,  in  order  to 
account  for  it,  either  the  horizontal  refraction  must  have  been  much  greater  than  its 
ordinary  value,  or  the  rainbow  must  have  been  formed  in  a  very  elevated  region  of 
the  atmosphere. 

On  August  11,  1855,  a  rainbow  v^as  seen  at  Whitby,  by  Mr.  C.  P.  Knight, 
which  seems  to  show  that  such  a  phenomenon  may  arise  from  rain  fisdling  at  a 
great  height.  The  mean  Greenwich  time  of  the  apparent  setting  of  the  sun's  upper 
limb«  tal^g  refraction  into  account,  was  7*^  44*^. 

At  7*^  30*^,  "  raikoaiy  time,*'  a  rainbow  was  seen,  and  continued  to  be  visible  till 
7^ 48™f  whidi  is  thus  described.  "It  appeared  to  be  far  above  the  earth's  surface. 
It  was  higher  up  than  some  clouds  called  cirro-stratus  (in  a  sketch  which  accom- 
panied the  account) ;  and  those  clouds  were  seen  in  front  of  the  bow  in  several 
places.  Rain-clouds  were  some  distance  below  these,  and  far  above  all  were  some 
filmy  light  cirri,  lit  up  by  the  sun.  There  were  only  two  or  three  small  spaces  of 
blue  sky  to  be  seen.  No  rain  had  fallen  for  some  hours ;  and  there  was  no  i^pear- 
ance  of  any  falling  where  the  bow  was.    The  time  I  had  was  Greenwich  time.'' 

Aithough  the  time  given  may  not  be  quite  accurate,  it  seems  to  be  established 
that  this  rainbow  was  seen  after  actual  sunset,  and  that  it  was  formed  in  an  elevated 
region  of  the  atmosphere. 

Improvements  on  a  Deuhpoint  Hygrometer  lately  described  by  the  Author. 
By  Professor  Connell,  F.R,S.  L.  Sf  E. 

This  instrument  consists  of  a  little  bottle  of  thin  brass,  polished  externally,  con- 
nected laterally  with  a  small  exhausting  syringe,  and  having  a  thermometer  inserted 
in  it,  by  means  of  an  air-tight  brass  stopper.  Ether  having  been  previously  intro- 
duced into  the  bottle,  the  temperature  is  gradually  reduced  by  working  the  syringe 
until  moisture  is  deposited  on  the  bottle.  The  thermometer  then  indicates  the  dew- 
point.  An  intercepting  portion  of  ivory  prevents  the  communication  of  the  heat  of 
friction  to  the  bottle.    The  valves  of  the  syringe  are  constructed  of  gold-beaters'  leaf. 

A  few  simple  changes,  since  the  instrument  was  described  in  the  Transactions  of 
the  Royal  Society  of  Edinburgh  and  in  the  Philosophical  Magazine  for  1854,  have 
greatly  facilitated  its  manipulation,  and  have  made  it  less  liable  to  ii\jury. 

The  brass  bottle  is  now  connected  with  the  syringe  by  means  of  a  coupling  screw 
instead  of  a  common  screw.  This  permits  the  bottle  with  the  inserted  thermometer 
to  be  at  once  brought  into  the  proper  vertical  position,  whatever  be  the  nature  and 
situation  of  the  fixture  to  which  the  clamp,  by  which  the  instrument  is  secured  when 
in  operation,  is  attached.  The  projecting  portion  of  the  ivory  intercepting  partition 
is  now  made  of  brass,  and  is  dierefore  not  liable  to  fracture  as  it  was  previously. 
Hie  fom  of  the  key  employed  in  screwing  and  unscrewing  the  parts  of  the  instru- 
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inent»  has  now  been  so  altered  as  not  to  cause  any  injury  when  made  use  of«  as  it 
sometimes  did  previously. 

It  was  found  in  a  late  tour  on  the  continent  that  no  part  of  the  instrument  is 
liable  to  injury  from  the  ordinary  concussions  of  travelling ;  and  its  use  was  ascer- 
tained to  be  as  well  adapted  to  continental  climates,  so  far  as  was  tried,  as  to  that  of 
Great  Britain.  

fVind^harts  of  the  AtlanHcy  con^iledfrom  Maury's  Piloi  Charts. 
By  Captain  FitzRoy,  R.N^  F.E.S. 

These  diagrams  are  intended  to  show  what  winds  prevail,  at  the  four  quarters  of 
the  year,  in  the  Atlantic. 

Each  figure  should  be  considered  by  itself  alone,  as  the  scales  are  generally  very 
different,  depending  on  the  number  of  observations  from  which  tiie  respective 
diagrams  are  constructed. 

Relative  prevalence  of  wind  (or  calm)  is  shovTn  in  each  square  of  ten  degrees ;  but 
in  no  case  is  absolute  amount  given ;  nor  is  strength  of  wind  exhibited,  as  it  may  be 
hereafter. 

The  navigator  may  be  influenced,  in  shaping  a  course,  by  the  probability  of  find- 
ing certain  winds  more  or  less  favourable  in  certain  localities. 

To  a  sailing  ship  such  considerations  are  most  important ;  and  a  glance  at  these 
charts  shows  a  seaman  how  the  wind  blows  (usually)  during  a  season,  as  readily  as 
his  '*  dog- vane  "  indicates  the  (apparent)  direction  at  any  moment  of  observation. 

The  diagrams  illustrate  Maury's  Pilot  Charts,  in  which  similar  information  is 
offered  by  numbers,  which  requu-e  more  mental  operation  in  their  use  than  these 
graphical  figures. 

In  each  square  the  numerical  data  contained  in  four  of  Lieut.  Maury's  five-degree 
squares  are  combined  in  the  following  manner. 

Of  a  circle  inscribed  in  any  such  square,  the  radius  is  taken  as  a  measure  of  the 
sum  of  the  greatest  number  of  observations  of  the  most  prevalent  wind ;  and  other 
lines,  likewise  drawn  (to  leeward  respectively)  from  the  centre,  and  on  the  same  scale, 
indioBtte  the  relative  duration  or  prevalence  of  other  winds  (each  observation 
referring  to  a  period  of  eight  hours),  and  through  the  extremities  of  these  lines  a 
boundary  is  traced. 

As  a  circle  is  said  to  be  generated  by  tbe  revolution  of  a  line  around  a  point,  so 
fhe  figure  representing  successive  directions  of  wind  may  be  supposed  to  be  generated 
by  the  motions  of  a  wind- vane,  and  the  lines  or  points  may  extend  from  the  centre 
(Uke  the  growth  of  crystals)  in  proportion  to  the  persistence  (or  continuance)  of  the 
vane  in  their  respective  directions. 

The  relative  amount  or  duration  of  calms  is  shown  by  a  circle,  of  which  the 
radius  equals  (according  to  the  scale  of  the  diagram)  the  number  of  (eight-hour) 
periods  in  which  there  was  little  or  no  wind. 

The  direction  of  wind  is  corrected,  approximately,  for  variation  of  the  compass. 

The  larger  area  of  each  figure  is  to  leeward  of  the  centre  of  the  square  (or  inscribed 
circle). 

The  calendar  quarters  of  the  year  are  adopted  advisedly,  because  the  considera- 
tion of  seasons  in  all  quarters  of  the  globe,  and  the  examination  of  Maury's  charts 
(including  those  of  the  trade-winds),  induce  the  belief  that  extreme  periodical  changes 
of  wind  follow  at  a  certain  interval,  rather  than  accompany  the  extremes  of  tempe- 
rature or  climate. 

The  small  figures  at  the  lower  left-hand  comer  indicate  the  total  number  of  (eight- 
hour)  observations  of  calm,  as  well  as  of  wind,  recorded  as  having  been  made  in 
that  square }  and  the  figures  at  the  lower  right-hand  comer  show,  in  decimals  of  an  , 
inch,  the  unit  qf  scale  employed  in  constmcting  the  diagram  in  that  square. 

The  force  of  wind  is  not  shovm,  because  it  was  not  noted  in  the  records  from 
which  these  charts  were  compiled ;  but  at  a  future  time  it  may  be  given  so  com- 
bined and  arranged  as  to  indicate  average  strength  as  well  as  direction. 

Nothing  more  is  thus  shown,  in  a  araphical  manner,  than  has  been  exhibited 
mimericalhi  in  Maury's  original  Pilot  Charts,  whence  solely  the  data  for  these  were 
obtained. 

For  the  few  squares  still  blank,  sufficient  data  have  not  yet  been  collected. 

The  number  of  observations  used  in  constructing  each  diagram  affords  a  scale  of 
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value  for  the  figure,  which  may  be  augmented  from  time  to  time  by  fresh  material, 
but  need  not  be  diminished,  unless  by  a  reduction  of  the  9cale  (should  the  figure 
much  outgrow  its  square). 

The  star-like  form  of  the  figures  ("Wind-star")  is  merely  a  consequence  of 
grouping  observations  under  principal  points  of  the  compass. 

It  is  proposed  to  compile  wind-charts  for  all  known  parts  of  the  world,  for 
smaller  spaces  or  squares,  and  for  each  month  of  the  year,  as  soon  as  sufficient 
observations  can  be  collected  and  employed. 

On  the  Detection  and  Measurement  of  Atmospheric  Electricity  by  the  Photo^ 
Barograph  and  Thermograph.  By  M.  J.  Johnson,  M.A.^  Radcliffe 
Observer y  Oxford, 
Photography  has  already  rendered  considerable  aid  to  science,  and  some  results 
brought  before  the  Section  by  Mr.  Johnson  furnish  an  example  of  this.  On  exa- 
mining and  comparing  the  registrations  of  the  thermometer  and  barometer,  certain 
peculiarities  present  themselves  which  indicate  a  curious  connexion  between  the 
course  of  these  instruments  and  the  state  of  the  weather.  The  line  which  indicates 
the  daily  curve  of  temperature  b  sometimes  serrated,  sometimes  even  and  con- 
tinuous ;  and  these  appearances  correspond  to  certain  determinate  states  of  the 
weather ;  the  serrated  outline  being  confined  to  fine  warm  weather,  from  the  end 
of  March  to  the  end  of  September,  and  never  occurring  even  then  during  the  night. 
Among  the  most  remarkable  results  is  a  sudden  rise  of  the  barometer,  amounting 
to  *035  inch,  and  an  increase  of  temperature  of  1®,  coincident  with  the  occurrence 
of  a  thunder-clap  which  struck  one  of  the  churches  in  Oxford,  July  14,  1855.  A 
similar  phsenomenon  took  place  during  a  thunder-storm  on  the  23rd  of  August, 
when  the  rise  of  the  barometer  was  still  greater,  amounting  to  *049  inch ;  though 
the  thunder-clap  coincident  with  thb  latter  rise  was  distant.  Mr.  Johnson  also 
showed,  that,  during  every  occurrence  of  thunder  or  hail  which  had  been  recorded 
by  his  instruments,  similar  phenomena  presented  themselves,  sometimes  very  mi- 
nute, but  quite  perceptible.  

Force  of  the  Wind  in  Jvly  and  August  1855,  as  taken  by  the  **  Atmospheric 
Recorder  "  at  the  Beeston  Observatory.    By  E.  J.  Lowe,  F.E.A.S.  Sfc. 
The  instruments  at  the  Beeston  Observatory  have  only  recently  been  erected ;  yet 

as  the  records  of  the  force  of  the  wind  show  some  interesting  facts,  the  following 

brief  sunmiary  has  been  forwarded  to  the  British  Association  in  the  belief  that  the 

records  will  prove  interesting. 


Hour. 

Number  of  days 
quite  calm. 

Mean  pressure  in  oz. 
on  the  square  foot. 

Greatest  pressure  in 

lb.  and  os.  on  the 

square  foot. 

A.M. 

July. 

August. 

July. 

August 

July. 

August 

h    m 

12    0 

12  30 

1    0 

1  30 

2  0 

2  30 

3  0 

3  30 

4  0 

4  30 

5  0 

5  30 

6  0 

6  30 

7  0 

7  30 

8  0 
8  30 

26 
26 
26 
26 
26 
26 
26 
26 
26 
25 
25 
25 
25 
24 
23 
22 
21 
20 

19 
19 
18 
19 
19 
19 
18 
19 
19 
19 
19 
19 
19 
19 
18 
16 
15 
14 

Oi 

1 

H 
li 

2 
2i 

1 
1 
1 
1 
1 
2 
2 
2 

1 

4 
5 
5 
7 

0-5 
0-4 
0-6 
0-4 
0-8 
0-4 
0-5 
0-4 
03 
OS 
0-7 
1-5 
0-7 
1-5 
1-5 
1*6 
1-6 
1-6 

1-7 

0-5 

0-8 

1-4 

0-8 

MO 

1-7 

1-12 

0-7 

1-6 

1*2 

1-5 

1-9 

112 

213 

1*14 

2*14 

3-3 
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Hour. 

Number  of  dt  js 
quite  calm. 

Mean  pressure  in  oz. 
on  the  squtre  foot. 

Greatest  pressure  in 

lb.  and  oz.  on  the 

square  foot. 

A.M. 

July. 

August. 

July. 

August. 

July. 

August. 

h  m 

9    0 

18 

13 

3 

8 

MO 

213 

9  30 

16 

•     9 

3 

8 

1-6 

2-13 

10    0 

16 

8 

3 

8i 

2-3 

213 

10  30 

15 

8 

3 

H 

1-6 

213 

11    0 

13 

8 

3 

1-7 

2-14 

11  30 

12 

7 

3 

20 

2-6 

p.]i. 

12    0 

11 

7 

3 

110 

212 

12  30 

9 

5 

3 

110 

212 

1     0 

8 

4 

3* 

11 

M3 

211 

.,      1  30 

7 

4 

H 

12 

114 

20 

^     2    0 

6 

3 

H 

1-10 

2-0 

2  30 

5 

3 

4 

Ml 

212 

8    0 

4 

3 

3i 

M2 

114 

3  30 

3 

3 

3 

1-3 

113 

4    0 

5 

4 

2 

2-0 

113 

4  30 

6 

4 

3 

114 

M2 

5    0 

7 

6 

3i 

1-3 

112 

5  30 

8 

10 

2i 

1-7 

1-7 

6    0 

9 

11 

2i 

H 

1-4 

1-6 

6  30 

10 

13 

2 

2k 

0-8 

1-5 

7    0 

12 

14 

li 

2i 

1-6 

1-8 

7  30 

13 

15 

li 

2^ 

0-8 

1-8 

8    0 

16 

16 

1 

2 

1-3 

1-5 

8  30 

16 

16 

0* 

2 

0-3 

1-6 

9    0 

17 

16 

Oi 

3 

0-4 

113 

9  30 

18 

16 

Of 

2 

0-4 

1-7 

10    0 

21 

17 

0* 

u 

0-4 

1-5 

10  SO 

22 

17 

Oi 

1 

0-4 

0-8 

11    0 

23 

19 

Oi 

H 

0-4 

1-6 

11  30 

24 

19 

0* 

2 

0-5 

1-7 

From  the  above  it  will  be  seen  that  in  July  the  greatest  number  of  cahn  days 
occorred  between  midnight  and  4  a.m.»  and  the  least  number  at  3^  30"  p.m.  ;  and 
in  August  the  greatest  number  from  11  p.m.  to  6^  30"  a.u,,  and  tlie  least  number 
from  2  P.M.  to  3^  30*  p.m.  ;  also  that  in  each  month  there  was  a  gradual  increase 
from  the  minimum  to  the  maximum  number. 

The  mean  pressure  in  Julv  was  least  from  12^  30*  a.m.  to  5  a.m.»  and  greatest 
at  2^  30*  p.M.»  and  in  August  least  from  12  a.m.  to  2  a.m.,  and  greatest  at  1^  30*  p.m. 

The  greatest  pressure  was  heaviest  in  July  at  10  a.m.  and  in  August  at  8^  30"  a.m. 
The  greKtest  pressure^as  least  in  July  between  8^  30*  p.m.  and  4^  30*  a.m.,  and  in 
August  at  12*"  30*  a.m. 

In  July  the  range  of  calm  days  was  from  3  to  26,  t.  e.  23,  and  in  August  3  to  19* 
t.  e.  16.  The  range  in  mean  pressure  was  in  July  from  about  0^  oz.  to  4  oz.,  or  12 
times  as  strong;  and  in  August  from  1  oz.  to  12  oz.,  or  12  times  as  strong.  The 
greatest  force  m  July  ranged  between  3  oz.  and  2  lbs.  3  oz.,  an  increase  of  12  times ; 
and  in  August  between  5  oz.  and  3  lbs.  3  oz.,  an  increase  of  10  times  the  force. 


Singular  Iridesceni  Phanamenon  seen  on  Windermere  Lake^  Oct.  24,  1851. 
By  J.  C.  MouNSEY.  Communicated  by  J.  F.  Miller,  PhJ)^  JF.R.S,  S^c. 

The  morning  was  very  misty,  and  the  barometer  high  (30*35  at  Whitehaven). 
Between  10  and  11  a.m.  the  mist  cleared  off,  the  sky  became  cloudless  and  the  air 
cairn,  the  lake  being  of  a  glassy  smoothness*    At  11,  we  went  on  the  lake,  and  in 
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about  half  an  hour  I  observed  brilliant  prismatic  colours  on  the  water  near  the 
^ore,  say  half  a  mile  or  more  distant^  but  no  appearance  of  a  bow.  I  rowed 
towards  the  spot,  and,  in  doing  so,  the  colours  increased  in  extent  and  brilliancy. 
There  were  two  bows,  which  resembled  ordinary  rainbows  inverted ;  both  were 
exceedingly  brilliant  at  the  extremities,  and  became  gradually  fainter  as  they  receded 
from  the  shore.  The  outer  bow  came  completely  down  to  the  boat,  which  appeared 
to  prevent  our  seeing  the  crown  of  the  arch ;  its  extremities  also  proceeded  from  the 
shore,  and  its  centre  was  apparently  under  the  feet  of  the  spectator.  In  both  bovra 
the  red  was  on  the  outside  and  the  violet  on  the  inside,  and,  in  both,  the  light  and 
colours  were  most  brilliant  and  distinct  at  the  extremities,  or  points  of  convergence 
.  at  the  water's  edge.  1  am  certain  there  was  no  rainbow  in  the  sky  at  the  time« 
neither  was  there  any  solar  halo  or  other  phsenomenon  in  the  air  that  I  observed,  of 
which  this  could  be  the  reflexion. 

I  observed  that,  wherever  the  prismatic  phsenomenon  showed  itself,  there  was  a 
sort  of  scum  on  the  water,  as  though  there  was  some  fine  dust  or  bubbles  on  the 
surface.  I  put  my  finger  into  the  water,  and  found  it  so  dirty  as  to  leave  a  distinct 
mark  behind,  which  leads  me  to  think  that  what  I  at  first  took  to  be  small  bubbles 
must  have  been  some  sort  of  dust.  Whatever  it  was,  it  appeared  to  me  to  be  the 
cause  of  the  iridescence,  as,  wherever  it  was  lost,  the  bows  disappeared.  The  bows 
were  visible  about  an  hour,  and,  in  looking  at  them,  the  sun  was  of  course  behind 
the  spectator. 

The  boatmen  say  they  have  sometimes  (though  very  rarely)  seen  a  similar  phse- 
nomenon after  the  disappearance  of  a  mist  from  the  surface  of  the  water.  At 
Whitehaven  the  sky  was  also  cloudless,  but  in  the  evening  the  air  was  misty. 

In  reply  to  questions  from  Prof.  Powell,  some  further  particulars  were  stated  and 
drawings  furnished. 

Notice  of  Climatological  Elements  in  the  Western  District  (fIScodand. 
By  Dr.  Nichol. 


Meteorological  Phenomena  for  1854,  registered  at  Huggate. 
By  the  Rev.  T.  Rankix. 


On  the  Aurora  Borecdis*    By  Rear- Admiral  Sir  John  Ross. 

Referring  to  his  formerly  published  opinion,  namely  "  that  the  phienomena  of  the 
aurora  borealis  were  occasioned  by  the  action  of  the  sun,  when  below  the  pole,  on 
the  surrounding  masses  of  coloured  ice,  by  its  rays  being  reflected  from  the 
points  of  incidence  to  clouds  above  the  pole  which  were  before  invisible,"  the  author 
stated  his  impression  that  the  phsenomena  might  be  artificially  produced .  To  accom- 
plish this,  he  placed  a  powerful  lamp  to  represent  the  sun,  having  a  lens,  at  the  focal 
distance  of  which  he  placed  a  rectified  terrestrial  globe,  on  which  bruised  glass,  of 
Uie  various  colours  seen  in  Baffin's  Bay,  was  placed,  to  represent  the  coloured  ice- 
bergs seen  in  that  locality,  while  the  space  between  Greenland  and  Spitsbergen  was 
left  blank,  to  represent  the  sea.  To  represent  the  clouds  above  the  pole,  which  were 
to  receive  the  refracted  rays,  he  applied  a  hot  iron  to  a  sponge ;  and  by  giving  the 
globe  a  regular  diurnal  motion,  he  produced  the  phaenomena  vulgarly  called  "  The 
Merry  Dancers,"  and  every  other  appearance,  exactly  as  seen  in  the  natural  sky, 
while  it  disappeared  as  the  globe  turned,  as  being  the  part  representing  the  sea  to  the 
points  of  incidence. 


On  the  Meteorology  of  the  United  States  and  Canadcu  By  R.  Russell. 

The  author  first  drew  attention  to  the  physical  geography  of  North  America,  as  in- 
fluencing in  a  very  particular  manner  the  meteorological  phaenomena  of  that  country. 
The  Appalachian  chain,  from  Northern  Alabama  to  Maine,  runs  parallel  with  the 
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Atlantic  coast,  and  thoogh  only  from  2000  to  4000  feet  in  elevation,  exercised  a 
marked  influence  in  giving  peculiar  development  to  certain  atmospheric  disturbances 
which  took  place  in  the  Atlantic  States.    To  the  west  of  this  chain  lies  the  vast 
valley  of  the  Mississippi ;  its  surface  forms  an  easy  ascent  towards  the  Lakes  of 
about  one  foot  in  a  mile.    This  great  basin  is  thus  exposed  to  the  free  course  of  the 
south  winds  from  the  Gulf  of  Mexico.    But  the  Rocky  Mountains  on  the  west, 
stretching  from  the  Arctic  Circle,  appear  to  be  the  grand  physical  feature  which  in 
a  great  measure  determines  the  peculiarities  of  the  meteorology  of  North  America. 
TMa  range  has  an  average  elevation  of  10,000  to  12,000   feet,  which  is  almost 
unbroken  to  the  Isthmus  of  Panama.    This  vast  natural  wall  forms  a  barrier  to  tiie 
trade- winds  of  the  Caribbean  Sea,  as  they  cannot  cross  this  ridge  and  flow  into  the 
Fadfic.    By  means  of  this  elevated  land,  which  forms  the  isthmus  connecting  the 
two  continents,'  the  trade-wind  is  gradually  directed  northwards  until  it  reaches 
Texas  as  a  south  wind,  which  is  the  prevailing  one  in  that  State  throughout  the  year, 
bat  more  especially  in  summer.    The  great  fertility  of  the  climate  of  the  United 
States  and  Canada  is  to  be  chiefly  ascribed  to  this  physical  feature  of  the  country. 
The  flow  of  the  south  wind  in  winter  brings  moisture  and  mild  weather — in  summer 
intense  heat,  with  thunder-storms.   The  wind}  which  is  entirely  opposite  in  its  cha- 
racter to  the  south,  is  the  west.     In  winter,  a  due  west  wind  is  intensely  cold  over 
the  whole  territory  of  Canada  and  the  United  States,  and  it  often  blows  with  great 
violence :  there  is  no  relaxing  of  the  cold  weather  so  long  as  it  continues.    In  sum- 
mer it  is  dry,  and  the  sky  assumes  that  bright  azure  tint  which  is  so  striking  to  one 
from  our  isUmd.     It  is  a  singular  fact,  that  a  west  upper  current  flowing  across  the 
Rocky  Mountains  seems  to  prevail  almost  constantly  during  the  whole  year.    This 
must  never  be  lost  sight  of  in  discussing  the  atmospheric  phienomena  of  North 
America.    The  upper  current  is  nearly  due  west  at  Washington  and  the  States  to 
the  south;  it  is  a  point  or  two  north  of  west  in  the  New  England  States  and  Canada. 
The  west  and  north-west  wind  of  the  United  States  must  be  regarded  as  the  descent 
of  this  upper  current.    In  fact,  the  winds  of  the  United  States,  especially  during 
great  atmospheric  disturbances,  may  all  be  considered  to  become  modifications  of  the 
south  and  the  west  wind.    The  indications  of  the  thermometer  and  hygrometer  are 
entirely  in  favour  of  this  arrangement.    The  N.  and  N.W.  winds  must  be  regarded 
as  modifications  of  the  upper  westerly  current  descending  to  the  surface  of  the 
ground,  and  the  S.W.,  S.E.,  £.,  and  even  N.E.,  as  modifications  of  the  south  wind. 
The  difference  betwixt  the  temperature  of  the  Arctic  current  and  the  Gulf-stream,  as 
they  meet  beyond  the  Newfoundland  coast,  is  not  nearly  so  great  as  the  di£fereoce 
of  uie  temperature,  in  winter,  between  the  west  current  which  descends  along  the 
eastern  slopes  of  the  Rocky  Mountiuns,  and  the  south  wind  from  the  warm  waters 
of  the  Gulf  of  Mexico,    The  vast  territories  of  the  United  States  to  the  east  of  ti^e 
Rocky  Mountains  are  subjected  alternately  to  these  two  currents  so  opposite  in  their 
characters,  and  hence  the  great  changeableness  of  the  climate,  to  which  we  have 
nothing  that  can  be  compsnsd  in  Europe.    The  exceeding  coldness  of  the  west  wind 
arises  from  its  being  robbed  of  its  moisture  as  it  crosses  the  Rocky  Mountains.     It 
is  especially  worthy  of  being  kept  in  mind,  that  the  west  wind,  or  its  modifications, 
is  light  and  pleasant  in  the  warm  season,  but  intensely  cold  in  winter,  and  blows 
with  great  vehemence  when  it  succeeds  the  south  wind.    After  the  west  wind  has 
blown  for  some  time  in  winter,  the  whole  area  over  which  it  has  extended  is  subjected 
to  a  great  depression  of  temperature.   As  a  general  rule,  the  temperature  rises  in  the 
far  west  in  winter  for  some  time  before  it  rises  in  the  Atlantic  States.    The  weathec 
first  moderates  in  the  territory  east  of  the  Rocky  Mountains  and  west  of  the  Missis- 
sippi, by  a  south  wind,  500  to  700  miles  in  breadth,  setting  in  and  blowing  along 
the  eastern  slopes  of  the  Rocky  Mountains,  and  probably  extending  into  the  Arctic 
Circle.    The  nse  of  temperature  thus  takes  place  over  all  the  regions  swept  by  the 
south  wind.    The  rising  of  temperature  is  apparently  propagated  from  west  to  east 
in  the  United  States,  by  the  soutii  wind  flowing  in  succession  over  those  States  which 
are  more  easterly.    This  is  the  cause  of  the  winter  storms  of  the  United  States  trar 
veiling  from  west  to  east,  as  has  been  maintained  by  Prof.  Espy,  who  was  the  first 
that  made  the  discovery,  and  which  has  since  been  corroborated  by  Profs.  Hare  and 
Loomis.  The  distance  between  the  ridge  of  the  Rocky  Mountains  and  the  east  coast  of 
Florida  is  about  1400  miles,  but  in  the  latitude  of  Newfoundland  the  Rocky  Mountains 
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are  nearly  double  that  distance  from  the  Atlantic.  The  south  wind  perhaps  never 
occupies  at  one  time  the  whole  breadth  of  the  country  from  western  Texas  to  eastern 
Florida.  The  south  wind  is  rapidly  propagated  from  the  west  along  the  northern 
shores  of  the  Gulf  of  Mexico,  but  it  is  almost  as  rapidly  destroyed  on  its  western 
edges  b^  the  cold  upper  current  descending  along  the  eastern  slopes  of  the  Rocky 
Mountains,  and  penetrating,  as  a  surface  wind,  this  warm  current  from  the  Caribbean 
Sea.  In  this  manner  the  western  edges  of  the  south  wind  are  raised  into  the  upper 
current,  and  drifted  towards  the  east.  Thus  the  winter  storms  of  the  United  States 
are  always  succeeded  by  a  cold  wind  from  a  westerly  direction.  The  cause  of  the 
violence  of  the  west  wind  in  winter  was  then  shown.  The  weather  during  summer 
was  regulated  by  the  same  principles,  but  the  north-west  wind  then  lost  its  power, 
in  consequence  of  its  being  warm  and  elastic.  The  thunder-storms  and  tornadoes 
generally  drifted  from  west  to  east  in  the  middle  States,  and  from  north-west  in  the 
northern  States.  This  arose  from  the  clouds  being  formed  in  the  upper  current,  and 
drifting  towards  the  east  at  the  very  time  that  the  south  wind  was  prevailing.  The 
thunder  and  tornado  clouds  usually  drifted  in  the  south  wind  over  the  States  bor- 
dering on  the  Gulf  of  Mexico.  The  hurricane-clouds  abo  drifted  in  the  southern 
stream  of  warm  air,  and  were  often  propagated  along  the  Atlantic  coast.  The  fluc- 
tuations of  the  barometer  were  attributed  to  the  fluctuations  of  density  of  the  air  at 
the  surface  of  the  earth.  This  was  Dalton's  hypothesis,  which  he  thought  explained 
the  fluctuations  of  the  barometer  more  consistently  than  any  which  had  been  offered. 
It  did  not  explain  all  in  Britain,  but  it  explained  a  great  deal, — ^the  apparent  excep- 
tions were  all  grouped  together  very  consistently.  The  height  of  the  barometer  is 
inversely  as  the  temperature,  or  rather  moisture,  for  the  latter  is  a  more  permanent 
cause  of  high  temperature.  Diagrams  were  exhibited  to  illustrate  this  connexion 
between  the  rise  or  fall  of  temperature  and  the  fall  or  rise  of  mercury.  By  adopting 
the  arbitrary  scale  of  5^  of  heat  as  equal  to  one-tenth  of  an  inch  of  mercury,  which 
indicated  the  south  wind  to  be  about  10,000  feet  in  height,  a  great  parallelism  between 
the  curve  of  temperature  and  inverted  curve  of  the  barometer  was  exhibited.  A  more 
perfect  explanation  of  the  fluctuations  of  the  barometer  at  Alabama  could  not  be 
given.  The  south  wind  being  lighter,  depressed  the  barometer  at  every  place  where 
the  temperature  was  raised.  The  low  barometer  extended  in  a  long  line  from  the 
Gulf  of  Mexico  to  the  lakes,  and  travelled  to  the  east  as  the  rains  and  high  tempera* 
ture  did.  The  grand  exception  to  fluctuations  of  the  barometer  being  occasion^  by 
fluctuations  in  the  density  of  the  air  at  the  surfiEU^e  of  the  earth,  arises  in  Uie  West 
Indian  hurricane,  when  a  depression  of  two  inches  was  sometimes  observed  to  take 
place.  The  only  tiieory  which  successfully  met  this  pheenomena  was  that  of  Prof. 
Espy,  in  which  the  wind  blowing  towards  a  central  space  rose  in  consequence  of  the 
extrication  of  latent  caloric,  by  the  condensation  of  moisture  through  the  expansion 
of  the  air  causing  a  reduction  of  temperature  below  the  dew-point.  Prof.  Espy 
maintains  that  the  whole  force  generated  during  hurricanes  can  be  accounted  for  by 
the  effects  of  heat, — Prof.  Hare,  that  part  is  due  to  the  electrical  agency.  In  the 
case  of  the  sea-breeze,  a  considerable  body  of  air  is  put  and  kept  in  motion  by  slight 
differences  in  the  weights  of  adjoining  columns  of  air.  Were  such  differences  of  the 
atmospheric  conditions  as  the  chart  of  the  10th  of  November  exhibited  between  the 
mouth  of  the  Mississippi  and  Montreal,  tremendous  disturbances  would  ensue.  When 
the  distance  is  great,  the  power  is  diffused  in  moving  the  whole  body  of  air  betwixt 
the  stations.  The  expenditure  of  power  in  this  di&sed  manner  may  be  compared 
to  the  flow  of  the  Mississippi  over  the  last  1400  miles  of  its  course,  where  the  fall  is 
less  than  three  inches  to  a  mile.  On  the  other  hand,  when  the  Niagara  tumbles 
over  its  great  precipice,  it  expends  much  power  at  once.  The  hurricane  might  be 
regarded  as  an  aerial  cataract,  only  the  air  being  forced  upwards.  If  a  slight  fall  of 
rain  produced  such  remarkable  effects  as  are  noticed  on  the  passage  of  the  squall 
cloud,  what  must  be  the  power  evoked  by  the  evolution  of  latent  caloric  in  hurricanes ! 
Six  inches  of  rain  have  been  known  to  fall  during  some  hurricanes.  Hie  caloric  set 
free  by  the  condensation  of  this  amount  of  water  over  every  square  mile  is  equal  to 
that  which  would  be  generated  in  the  burning  of  2,620,000  tons  of  coal,  allowing 
1  lb.  of  coal  to  evaporate  13  lbs.  of  water.  The  clouds  of  the  hurricane  interrupt  the 
ominous  calm  as  suddenly  as  the  smooth  flow  of  the  stream  is  changed  at  the  brink 
of  the  cascade.  ___^_ 
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On  Naval  Anemometrioal  ObservaUans.    By  Professor  C.  Piazzi  Smyth, 

After  alluding  to  the  mechaoical  importance  of  the  trade-wind?  in  the  economy  of 
the  atmoephere,  the  aathor  pointed  oat  the  naturally  admirable  circumstances  of  a 
station  on  the  surface  of  the  sea  for  making  exact  observations  to  this  end ;  but, 
indicated  also  the  artificial  difficulties  that  were  opposed  by  the  eddies  caused  about' 
the  actual  station^  yiz.  the  deck  of  a  ship,  as  well  as  by  its  proper  motion.  From  a 
series  of  observations  communicated  to  him  by  Captain  H.  Toynbee,  the  author  had 
concluded,  that  the  only  unexceptionable  station  for  anemometrical  observation  at 
sea  was  the  rntut  head.  Accordingly  he  exhibited  a  combined  apparatus  for  the 
direction  and  the  velocity  of  the  wind,  arranged  with  a  view  to  sudi  a  position,  and 
also  with  a  view  to  accurately  observing  the  mean  effects,  and  this,  by  a  summation 
of  every  individual  gust,  even  the  lightest.  For  the  most  accurate  plan  of  securing 
data,  he  had  arranged  a  method  of  electric  registration  which  was  extremely  simple, 
and  proceeded  in  the  cabins  below  while  the  anemometers  were  measuring  the  wind 
aloft. 


Notices  of  Batn-faUsfor  a  Series  of  Years  at  Home  and  in  Foreign  Countries. 

By  P.  L.  SiMMONDS. 

After  pointing  out  the  advantages  which  would  result  from  an  accumulation  of  facts 
that  would  serve  to  guide  us  to  a  knowledge  of  the  mean  average  fall  of  rain  in  cer- 
tain periods,  the  proportionate  evaporation,  and  the  alternation  of  wet  and  dry 
seasons,  Mr.  Simmonds  pointed  out  the  value  of  such  inquiries  to  the  agriculturist, 
the  physician,  and  the  statist;  and  showed  how  important  was  this  knowledge  of  the 
mean  annual  fall  of  rain  in  particular  localities,  and  the  average  number  of  days  in 
which  rain  fell  in  the  year.  Particular  crops,  as  the  sugar-cane,  the  indigo-plant, 
the  cotton-  and  tobacco-plants  might  be  entirely  ruined  by  too  much  or  too  little 
rain.  Many  localities,  such  as  Malta,  Gibraltar,  Ascension,  &c.^  are  obliged  to  hus- 
band the  rain-water  in  tanks.  The  navigation  of  rivers  and  the  irrigation  of  adjacent 
lands  are  also  dependent  on  a  certain  amount  of  rain ;  and  the  potato,  the  vine,  and 
other  plants  are  injuriously  affected  by  the  condition  of  the  atmosphere  and  the  super- 
abundance of  moisture.  Even  the  fact'of  whether  the  moon  has  any  influence  on 
the  fall  of  rain  is  still  a  disputed  point. 

The  relative  proportions  of  rain  that  fall  by  night  and  by  day  was  another  point 
touched  on.  Mr.  Simmonds  then  took  a  survey  of  the  records  of  this  branch  of 
meteorology  in  the  various  quarters  of  the  globe,  citing  the  comparative  falls  of  rain 
in  the  tropics  and  in  temperate  regions  in  different  countries. 


On  Waterspouts.    By  Dr.  Taylor,  Professor  of  Natural  Philosophy ^ 
Andersonian  University^  Glasgow. 

The  author,  after  describing  the  phsenomena  of  the  Waterspout,  stated  the  different 
theories  which  had  been  proposed  as  to  their  nature  and  origin,  and  showed  that 
the  only  one  which,  in  the  present  state  of  science,  is  at  all  tenable,  is  that  which 
ascribes  the  descent  of  the  cone  of  cloud  and  the  ascent  of  water  or  other  sub- 
stances, to  the  partial  vacuum  created  in  a  portion  of  the  atmosphere  by  the  action 
of  contending  currents  producing  a  whirlwind.  He  next  pointed  out  the  difficulties 
encountered  in  applying  this  theory  to  the  explanation  of  some  of  the  phsenomena, 
such  as  the  division  of  the  "  tube  "  into  several  portions  towards  its  lower  part, 
which  are  often  seen  to  twist  about  each  other  like  coiling  snakes,  and  also  to  present 
the  appearance  of  a  dilation  running  up  the  tube  like  the  action  of  the  throat  of  an 
animal  in  drinking.  After  showing,  by  calculation  founded  on  the  laws  of  dynamics, 
that  the  rapidity  of  rotatory  movement  necessary  to  produce  any  considerable 
approach  to  a  total  vacuum  in  the  interior  of  the  tube  cannot  possibly  exist  in  any 
case,  it  was  proved  that  a  shred  of  cloud,  of  slightly  less  specific  gravity  than  that  of 
the  atmosphere  below  it,  might  easily  be  made  to  descend  by  a  compiuatively  slight 
degree  of  rotatory  rapidity ;  and  also  that  spray  from  the  sea  or  light  bodies  from  the 
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earth,  might  be  carried  up  into  the  interior  of  the  revolving  mass  to  an  extent  suffi- 
cient to  account  for  all  the  appearances  which  have  in  any  case  been  actually 
observed.  Formulae  were  shown  giving  the  necessary  velocity  in  any  supposed  case. 
An  experimental  apparatus  was  next  exhibited,  whereby  the  appearances  of  the 
waterspout  can  be  easily  and  completely  produced  on  a  small  scale.  A  rectangular 
box,  about  18  inches  square,  formed  of  plates  of  glass,  placed  merely  edge  to  edge 
at  the  corners,  but  not  cemented,  is  covered  by  a  plate  of  glass  with  a  hole  about 
14-  inch  in  diameter  in  the  centre  of  it.  This  box  is  suspended  to  the  roof  by 
means  of  a  twisted  string,  and  the  interior  filled  with  the  smoke  rising  from  burning 
nitrated  paper.  A  film  of  loose  cotton  wool  is  placed  on  the  opening  in  the  lid, 
and  the  box  set  into  rotation.  In  a  short  time  the  air  enters  at  the  opening  as  the 
smoke  is  pressed  out  by  the  centrifugal  action  at  the  edges  of  the  plates,  and  a  tube 
exactly  resembling  the  waterspout  descends  in  the  interior.  It  frequently  divides 
into  two,  three,  or  more  tubes  which  coil  round  each  other ;  and  as  their  shreds, 
often  of  a  flat  or  spiral  form,  turn  themselves  in  different  positions  to  the  eve,  the 
appearance  formerly  referred  to,  of  a  drinking  action,  is  exhibited.  Small  holes 
pierced  in  the  bottom,  allowing  air  also  there  to  enter,  give  rise  to  the  formation  of 
an  ascending  column  which  meets  and  joins  with  the  descending  one,  precisely  as 
on  iht  great  scale  in  nature. 


CHEMISTHY. 


On  the  Polar  DeconwosUion  of  Water  by  Common  and  Abnaspheric 
Electricity.    By  Thomas  Andrews,  MJ)^  F.R.S.^  MJiaJL 

Im  the  fine  experiment  first  made  by  two  Dutch  chemists,  and  afterwards  modified 
and  extended  by  WoUaston,  water  was  decomposed  by  a  succession  of  disruj»tive  dis- 
chams produced  by  the  common  electrical  machine.  But  in  this  experiment,  as 
Wolbston  himself  has  correctly  remarked,  we  have  only  an  imitation  of  the  ndvanic 

Shwiomena,  and  the  essential  differences  between  its  results  and  true  electro-chemical 
ecomposition  have  been  pointed  out  by  Faraday  with  his  usual  clearness  and  ability. 
*<  The  law  which  regulates  the  transference  and  final  place  of  the  evolved  bodies,"  the 
latter  remarks,  '<  hM  no  influence  here.  The  water  is  evolved  at  both  poles,  and  the 
oxygen  evolved  at  the  wires  are  the  elements  of  the  water  existing  before  in  those 
places." 

The  same  distinguished  experimentalist  obtained  only  unoertain  results  when  be 
attempted  to  procure  the  true  polar  decomposition  of  water  by  common  electricity, 
tiiat  is,  to  decompose  it  so  that  the  oxygen  might  be  evolved  at  one  pole  and  the 
hydrogen  at  the  other.  **  When  what  I  consider  the  true  effect  only  was  obtained," 
he  says,  ''  the  quantity  of  gas  given  off*  was  so  small  that  I  could  not  ascertain  whe- 
ther it  was,  as  it  ought  to  be,  oxygen  at  one  wire  and  hydrogen  at  the  other.  Of  the 
two  streams,  one  seemed  more  copious  than  the  other;  and  on  turning  the  apparatus 
round,  still  the  same  side  in  relation  to  the  machine  save  the  largest  stream.  But 
the  quantities  were  so  small,  that  on  working  the  machine  for  half  an  hour,  I  could 
not  obtain  at  either  pole  a  bubble  of  eas  larger  than  a  grain  of  sand." 

On  repeating  this  experiment  with  wires  of  different  lengths  and  thicknesses,  I 
obtained  the  same  uncertain  results,  although  I  had  at  my  command  a  stream  of 
electricity  of  great  power,  and  which  could  be  maintained  without  intermission  for 
many  hours.  But  while  engaged  in  some  experiments  on  the  conversion  of  oxygen, 
contained  in  fine  thermometer  tubes,  into  ozone,  the  tubes  being  inverted  in  water,  I 
found  to  m^  surprise  that  the  gas  in  certain  cases  steadily  augmented  in  volume,  and 
on  ftirther  inquiry  I  found  that  the  augmentation  of  volume  arose  from  the  water 
having  undergone  polar  decomposition.  The  conditions  under  which  the  gases  arising 
firom  3ie  polar  decomposition  of  water  might  be  obtained  were  now  quite  manifest,  as 
was  also  the  cause  of  no  appreciable  amount  of  gas  having  been  obtained  in  former 
investigations.  The  quantn^  of  eas  produced  in  fact  in  a  given  time  firom  the  elec- 
trolysis of  water,  bj  means  even  ma  powerful  electrical  machine,  is  so  small,  that  tiio 


Digitized  byVjOOQlC 


TRAN8A0TI0NS  OP  THB  8BOTION8.  47 

ffMesare  dinolved  in  the  liquid  ai  quickly  as  they  are  fonnedy  if  the  polei,  whether 
they  be  large  or  small,  be  fireely  exposed  to  the  action  of  a  large  mass  of  the  liquid  ; 
but  if  the  hulk  of  liquid  around  each  pole  be  made  to  correspond  to  the  volume  of 
the  ffases  evolved,  the  latter  will  not  be  dissolved  to  a  greater  extent  than  in  ordinary 
eudiometric  experiments  conducted  over  water.  To  attain  this  object  it  is  only  ne« 
cessary  to  employ  thermometer  tubes,  having  fine  platina  wires  hermetically  sealed 
into  their  upper  ends,  as  the  tubes  for  receiving  the  gases.  The  wires  maybe  so  long 
as  to  extend  through  the  entire  length  of  the  thermometer  tubes ;  but  it  will  be  suffi- 
cient if  they  only  project  a  short  way  into  the  tubes,  as  the  film  of  liquid  which  covers 
the  interior  of  the  tube  is  sufficient  to  conduct  electricity  of  such  high  tension  as  that 
produced  by  the  electrical  machine. 

That  the  gases  were  evolved  very  nearly  in  the  proportion  of  1  vol.  oxygen  to 
2  vols,  hydr^en,  will  appear  from  the  following  examples : — 

Hydrogen 6-85     4-00     8-35 

Oxygen 3-45     210     1*55 

The  electrolyte  employed  in  these  experiments  was  water  containing  1  per  cent, 
of  sulphuric  acid.  The  gases  collected  in  these  tubes  were  thus  proved  to  be  oxygen 
and  hydrogen : — 

1.  Electrical  sparks  passed  through  the  hydrogen  tube  exhibited  the  characteristio^ 
red  colour  which  electnoal  flashes  produce  in  that  gas. 

2.  On  introducing  a  solution  of  iodide  of  potassium  into  ihe  oxygen  tube,  and 
passing  sparks  through  it,  the  oxygen  was  converted  into  ozone,  and  Msorbed  in  the 
course  of  about  one  minute* 

3.  On  reversing  the  connexions  with  the  electrical  machine  and  the  ground,  the 
relative  volumes  of  the  gases  were  reversed;  and  after  passing  the  current  for  the 
same  time  as  before,  and  afterwards  a  spark  through  the  mixed  gases,  they  combined 
together  in  both  tubes  with  explosion. 

£ach  of  the  above  divisions  contained  0-00006  cent  cub.,  and  an  electrical  machine, 
in  good  order  and  performing  240  revolutions  each  minute,  produced  about  1*1  divi* 
•ion  of  oxygen  gas  in  the  same  time.  A  column  of  acidulated  water,  10  feet  Ion?, 
and  having  a  section  equal  to  the  internal  calibre  of  a  fine  thermometer  tube  in  which 
it  was  contained,  presented  no  sensible  resistance  to  the  passage  of  this  current ;  but 
a  similar  column  of  distilled  water  1  foot  in  length  reduced  the  current  to  ^th  of  iti 
ori^nal  amount. 

On  passing  the  electrical  current  through  a  series  of  sixty  pairs  of  thermometer 
tubes  charged  with  acidulated  water,  and  fitted  with  platina  wires  as  already 
described,  decomposition  proceeded  witii  the  same  facility,  and  ihe  same  amount  of 
oxygen  and  hydrogen  was  collected  in  each  pair  of  tubes  as  when  only  a  single 
couple  was  interpoMd  in  the  circuit 

The  same  apparatus  enabled  me  to  decompose  water  without  difficulty  by  means  of 
atmospheric  electricity.  To  collect  the  electnci^  1  employed  an  electrical  kite  which 
carried  a  fine  brass  wure  attached  to  its  cord,  llie  experiments  were  all  performed 
on  fine  clear  days,  when  the  air  exhibited  no  unusual  s}rmptoms  of  firee  electricity. 
On  connecting  the  platina  wire  of  one  of  the  thermometer  tubes  with  the  insulated 
wire  of  the  kite,  and  that  of  the  other  tube  with  the  ground,  the  decomposition  pro- 
ceeded slowly  but  steadily  at  the  rate  of  0*9  div.  or  about  0000054  cub.  cent  oxygen 
per  hour.  Hence  about  0*000000085  gramme  water  was  decomposed  hourly,  or  nearly 
laoAooe  gramme,  or  rarhnsv  ©^  «  grain*  The  wire  of  the  kite  gave  small  sparks, 
varying  in  length  according  to  the  amount  of  movement  in  the  kite,  from  one-tenth  to 
half  an  inch  in  length.  The  shocks  were  moderately  strong ;  and  the  needle  of  a 
galvanometer  of  2000  coils  was  sensibly  deflected. 

In  the  Philosophical  Transactions  for  1831,  Mr.  Barry  describes  an  experiment^ 
in  which  he  supposes  that  he  collected  the  gases  produced  by  the  decomposition  of 
water  by  the  action  of  atmospheric  electricity ;  but  from  the  form  of  apnaratus  which 
he  employed,  I  consider  it  very  improbable  that  he  could  have  succeedea  in  collecting 
any  visible  quantity  of  either  of  the  gases. 
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On  the  AUUrcpic  ModificaHons  of  Chlorine  and  Bromine  analogous  to  Oie 
Ozone  from  Oxygen.    By  Thomas  Andrews,  MJ)^  F,R,S,f  MMJ.A. 

The  author  explaiQed  that  ozone  could  be  produced^  first,  by  an  electric  spark ; 
secondly,  by  the  aecom  position  of  acids  and  solutions,  when  coming  into  contact  with 
the  galvanic  wire ;  and  lastly,  by  oxidation. 

On  Photographic  Researches.     By  Mr.  Barnbtt. 

Photochemical  Researches,  with  reference  to  the  Laws  of  the  Chemical  Action 
of  Light.  By  Professor  Bunsen  of  Heidelberg  and  Dr.  Henry  £• 
KoscoE  of  London. 

The  following  abstract  gives  the  results  of  an  investigation  extending  over  a  period 
of  nearly  two  years,  which  has  been  carried  on  at  Heidelberg. 

Owing  to  the  great  experimental  diflSculties  which  are  met  with  in  researches  on 
the  chemical  action  of  light,  our  knowledge  of  the  laws  which  govern  this  action  is  at 
present  very  limited.  The  object  of  the  following  investigation  was  to  endeavour  to 
obtain  more  precise  information  regarding  these  laws,  and  if  possible  to  arrive  at  a 
Quantitative  measurement  of  the  chemicd  rays.  The  first  substances  examined  in 
their  photochemical  relations  were  aqueous  solutions  of  chlorine,  bromine,  and  iodine, 
either  alone  in  solution  or  mixed  with  hydrogenous  organic  substances,  and  the  altera- 
tion which  these  solutions  underwent  by  exposure  to  sun-light  was  made  the  subject  of 
accurate  measurement.  The  amount  of  free  chlorine,  bromine,  or  iodine  present 
both  before  and  after  insolation,  was  estimated  most  exactly  by  the  iodometric 
method,  and  the  experiments  were  so  conducted  that  all  errors  arising  from  gaseous 
absorption  or  difibsion  were  fully  eliminated.  From  many  experiments  made  accord- 
ing to  this  method,  it  was  observed  that  no  simple  relation  existed  between  the 
amount  of  free  chlorine  which  disappeared  and  the  time  of  exposure  or  the  intensity 
of  the  light 

This  anomalous  action  may  be  explained  by  theoretical  considerations.  Chemical 
affinity  must  be  regarded  as  the  resultant  of  all  the  forces  which  come  into  play 
during  the  decomposition,  and  therefore  the  total  action  is  dependent  not  only  upon 
the  interchanging  molecules,  but  also  upon  the  atoms  which  more  or  less  surround 
these.  Alteration  in  the  mass  of  these  surrounding  particles  must  therefore  alter  the 
resulting  chemical  action.  The  correctness  of  this  view  was  remarkably  established 
by  further  experiment.  In  order  to  ascertain  what  effect  the  hydrochloric  add, 
formed  during  the  decomposition,  exerted  upon  the  affinity  of  chlorine  for  hydrogen 
in  presence  of  sun-light,  pure  chlorine-water  and  chlorine-water  containing  10  per 
cent,  of  hydrochloric  acia  were  insolated  during  the  same  period ;  the  solution  of 
pure  chlorine  lost  99*6  per  cent ;  whOst  that  containing  10  per  cent  of  hydrochloric 
acid  lost  only  1*3  per  cent,  of  its  contained  free  chlorine.  The  result  of  this  and 
many  other  series  of  experiments^,  justifies  the  conclusions, — 

1.  That  the  presence  of  hydrochloric  acid  retards  in  a  remarkable  degree  the 
affinity  of  chlorine  for  hydrogen. 

2.  That  owing  to  this  retaraing  action,  which  is  governed  by  entirely  unknown  laws, 
the  examination  of  the  photochemical  decomposition  of  chlorine-water  cannot  lead 
to  the  discovery  of  any  simple  relations. 

From  these  circumstances  it  appears  probable  that  some  simple  law  would  be 
arrived  at  if  the  following  conditions  were  complied  with  :— 

1.  That  two  elements  which  have  no  action  upon  each  other  in  the  dark,  simply 
combine  under  the  action  of  the  light,  so  that  the  relative  amounts  of  the  unoomluned 
bodies  remain  the  same. 

2.  That  the  substance  produced  by  the  combination  be  either  entirely  removed 
from  the  sphere  of  chemical  action,  or  be  reduced  to  a  small  constant  amount 

These  two  conditions  are  only  found  in  the  gas  evolved  by  the  electrolytic  decom- 
position of  hydrochloric  acid.  This  gas  consists,  under  certain  conditions,  of  exactly 
equal  volumes  of  chlorine  and  hydrogen,  and  is  singulariy  well-fitted  for  a  photo- 
metric substance.    It  is  perfectly  unalterable  in  the  dark ;  it  is  not  affected  by  lamp- 

*  See  Quart.  Joom.  of  Chemical  Society,  Oct  1855. 
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or  candle-light  under  the  circumstances  of  the  experiment,  and  is  nevertheless  so 
easily  acted  upon  hy  solar  lieht,  that  when  perfectly  free  from  all  admixture,  its  com- 
ponent gases  unite  with  explosion  in  the  diffused  light  of  a  room. 

In  oi^er  to  eliminate  the  source  oferror  of  the  retarding  action  of  the  hydrochloric 
add  formed,  it  is  only  necessary  that  water  saturated  with  the  saseoua  mixture  should 
be  present.  By  this  means  the  hydrochloric  acid  is  removea  from  the  gas  at  the 
moment  of  its  production,  and  thus  a  diminution  of  the  volume  of  the  gas  is  effected. 
This  diminution  of  volume  is  a  direct  measure  of  the  amount  of  chemical  action  of 
the  light,  and  it  is  upon  this  fact  that  the  method  of  measuring  pliotochemical  action 
rests.  According  to  this  method,  and  by  carrying  out  a  great  number  of  necessary 
precautions,  the  mllowing  laws  were  arrived  at : — 

1 .  The  amount  of  chemical  action  is  directly  proportional  to  the  time  of  insolation, 

2.  The  amount  of  chemical  action  is  directly  proportional  to  the  intensity  of  the 
light. 

The  law  connecting  the  amount  of  action  with  the  mass  of  the  decomposing  body 
is  not  as  yet  completely  established,  but  the  results  obtained  seem  to  show  tbat  the 
light  suffers  mere  optical  absorption,  and  is  not  in  any  way  expended,  and  therefore 
cannot  be  represented  by  any  equivalent  in  chemical  action. 

Many  very  interesting  phsenomen a  connected  with  the  action  of  solar  light  upon 
mixtures  of  chlorine  and  hydrogen  will  be  fully  treated  of  in  the  next  communication 
to  the  Association. 

In  the  prosecution  of  these  researches  the  authors  reserve  to  themselves  the  exami- 
nation of  all  subiects  arising  out  of  this  method ;  amongst  others, — 

1.  The  reflexion  and  absorption  of  the  chemical  rays. 

2.  Polarisation  of  the  chemical  rays. 

3.  Examination  of  the  arran^^ement  of  the  chemical  rays  in  the  spectrum. 

4.  Application  of  the  method  to  meteorological  observation. 


On  the  Manttfacture  of  Iran  by  Purified  Coke. 
By  F.  Crace  Calvert,  F.C.S. 

After  pointing  out  what  were  believed  to  be  the  causes  of  the  inferiority  of  iron  in 
many  works,  apart  firom  the  varying  qualities  of  the  ores,  the  injurious  action  which 
an  impure  fuel  had  upon  the  quality  of  the  iron  was  particularly  alluded  to ;  and  the 
necessity  of  removing  sulphur  from  the  coal  or  coke,  in  the  blast-furnaces,  before  it 
could  be  imparted  to  the  cast  iron  during  the  process  of  smelting,  was  strongly 
enforced.  Mr.  Crace  Calvert  then  referred  to  several  instances  in  which  the  quality  of 
iron,  by  the  application  of  the  chloride  of  sodium  in  the  blast-furnace,  had  been  greatly 
improved.  1  Jiese  improvements  were  described  to  have  been  effected  at  a  very  small 
cost  by  the  foUowing  simple  process.  If  the  blast-furnace  was  worked  entirely  with 
coal,  chloride  of  sodmm  was  added  with  each  charge,  in  proportion  to  the  quality  of  ore 
and  flux  employed  ;  but  a  better  result  was  produced  if  the  coal  was  previously  con- 
verted into  coke,  and  a  very  slight  excess  of  the  chloride  was  used  in  its  preparation  in 
order  to  act  on  the  sulphur  of  the  coal  and  of  the  ore,  should  any  be  found  therein;  and 
a  greater  improvement  was  manifested  in  the  quality  of  iron,  when  only  coke  so  prepared 
was  used  in  the  blast-furnace.  The  coke  so  purified  emitted  no  sulphurous  fumes  when 
taken  out  of  the  coke-oven ;  nor,  when  extinguished  with  water,  did  it  give  off  the 
unpleasant  odour  of  sulphuretted  hydrogen ;  nor  was  any  sulphurous  acid  gas  liberated 
during  the  operation  of  smelting  iron  in  the  cupola,  or  in  raising  steam  in  the  loco- 
motive boiler,  by  coke  so  prepared ;  and  it  was  stated  that  these  decided  advan- 
tages were  gained,  in  some  cases,  at  an  additional  cost  of  only  one  penny  per  ton  of 
fue  . 

Mr.  Crace  Calvert  gave  the  results  of  a  series  of  experiments  which  had  been  made 
upon  trial  bars  one  inch  square,  cast  from  iron  melted  in  the  cupola,  with  coke  pre* 
pared  by  his  process.  He  exhibited  specimens  of  the  iron  so  prepared,  when  the 
closeness  of  texture  and  the  absence  of  the  '  honeycomb'  appearance  prevailing  in  the 
iron  cast  with  ordinary  coke  were  clearljr  demonstrated. 

The  mode  of  experimenting  was  descnbed  and  the  results  were  given  very  fully,  and 
it  was  shown  that  the  average  increase  of  strength  was  fVom  10  to  20  per  cent. 
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AtfheWoricsof 


Mean  breaking  weight  of  Ban 
melted  by 


Ordinarj  Coke.      Poxified  Coke, 


Difference  In  fsrouF 
of  Purified  Ooke. 


Fairbairn  and  Sons,  Manchester ... 
J.  andW.  Galloway  and  Co.,  do.  .., 
Fox,  Henderson  and  Co.,  Binning. 

ham No.  3  iron. 

Ditto  ditto  8    „ 

Hibbert,  Piatt,  and  Co.,  Oldham ... 

Monkland ..• • 

Joicey  and  Co.>  SldnBerbnm  

Newcasfle 

Elswick  Foundry 


427  lbs. 
647  ... 

455  ... 
417  ... 
499  ... 
578  ... 
616  ... 
658... 
695  ... 


512  lbs. 
620  ... 

514  ... 

459  ... 

552  ... 

641  ... 
•741  ... 
•716  ... 
♦863... 


20  per  cent. 
13 

18  ...     ••• 

10 

10 

10 

20 

24  !'.'.    *.'.'. 


*  Were  bars  3  feet  10  inches  and  4  feet  only  in  length. 

The  following  conclusions  were  arrived  at  by  W.  Fairbairn,  Esq.,  F.R.S.,  by  taking 
the  mean  of  an  extensive  series  of  experiments : — The  mean  breakins^-weight  ofthe  bars 
one  inch  square,  smelted  with  the  improved  coke,  was  515*5  lbs.;  mtto,  with  ordinary 
coke,  427*0 lbs.,  equal  to  88*5 lbs.  intavour  of  the  castings  produced  from  the  improved 
coke,  or  in  ratio  to  5  : 4.  The  experiments  on  the  bars  smelted  with  the  improved 
coke,  indicated  iron  of  a  high  order  of  strength,  and  might  be  considered  equal  to  the 
strongest  cold-blast  iron.  The  metal  appeared  to  have  run  exceedingly  close,  and  ex- 
hibited a  compact  granulated  structure,  with  a  light  gray  colour. 


On  Alloys.    By  F,  C.  Calvert,  F.C.S^  and  Richard  Johnson. 

The  authors  have  succeeded  in  producing  many  new  alloys  having  a  definite  che- 
mical equivalent  composition,  therefore  bringing  a  large  dan  of  products  called  allo3r8 
into  the  general  laws  of  definite  proportion. 

The  f(ulowing  alloys  of  iron  and  potassium,  viz. 

Fir8t  AUoff, 

4  equivalents  of  iron, 

1  equivalent  of  potassium, 

Second  Alloy, 

6  equivalents  of  iron, 

1  equivalent  of  potassium, 
were  prepared  with  the  view  of  rendering  iron  less  oxidizable  when  exposed  to  a  damp 
atmosphere,  no  kind  of  coating  having  been  discovered  which  will  resist  the  constant 
fiictioQ  of  water, — as  in  the  case  with  iron  steamers.  But  all  Uie  alloys  which  (hey 
have  produced  im  to  the  present  time,  with  the  exception  of  one,  are  oxidizable, 
althouj^h  some  of^them  contain  as  much  as  25  per  cent,  of  potassium,  the  most  elec- 
tro-poxitive  metal  known,  and  the  one  most  likelv  to  render  iron  in  that  electro-chemical 
state  less  liable  to  combine  with  oxygen.  The  above  alloys  of  potassium  and  iron  were 
remarkable  for  their  great  hardness. 

Hie  authors  have  also  succeeded  in  producing  two  new  alloys  composed  of  iron  com- 
bined with  aluminium.    These  two  alloys  are  composed  as  follows  :— 

First  Alloy, 

1  equivalent  of  aluminium, 

5  equivalents  of  iron. 

Second  Alloy, 

2  equivalents  of  aluminium, 

3  equivalents  of  iron. 

The  last  alloy  presents  the  useful  property  of  not  oxidizing  when  exposed  to  a  damp 
atmosphere,  although  it  contains  75  per  cent,  of  iron. 
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^  The  autbora  hope  to  find,  between  this  date  and  the  next  Meetine  of  ihe  Aisocia- 
tion,  a  practical  method  of  preparing  this  desirable  alloy,  which  would  render  eminent 
aenriee  to  manufacture. 

Tbe  following  alloys  were  also  described,  one  composed  of  one  equivalent  of  aln* 
minium  and  five  equivalents  of  copper ;  one  other  of  iron  and  zinc  composed  of  one 
equivalent  of  iron  and  twelve  equivalents  of  zinc ;  and  what  is  interesting  respecting 
ihb  last  alloy,  is  not  only  its  extreme  hardness,  but  that  it  is  produced  at  a  temperature 
of  about  800^,  it  being  formed  in  a  bath  of  zinc  and  tin  containing  14  tons  of  metal^ 
and  through  which  iron-wire  is  passed  when  coated  with  zinc  or  galvanized. 

The  authors  took  advantage  of  having  large  melted  mass  of  metals  (zinc  and  tin) 
at  their  disposal,  to  inquire  into  the  following  question,  viz.  if  two  metals,  when 
melted  together,  separate  accordinfif  to  their  respective  specific  gravity,  or  form  a 
bomogeneons  mast  combined  in  denntte  proportions. 

Tbey  consequently  analysed  three  samples  taken  firom  the  melted  bath,  one  near 
the  top,  one  in  the  middle,  and  one  at  the  bottom.  Strang  to  say,  they  all  presented 
a  different  composition ;  and  what  is  not  less  remarkable  is,  that  the  upper  layer  con-^ 
tained  the  laigest  proportion  of  the  heaviest  metal.  These  three  samples  o£^red  the 
following  equivalents  and  definite  composition: — 

equivalent  of  tin, 
equivalents  of  zinc. 


Top.{,} 

uiiAA}^!   1  equivalent  of  tin, 
Miclcue|  jg  equivalents  of  zine 

n^x.^^  f   1  equivalent  of  tin, 
"*^*^"  1 19  equivalents  of  zin 


zmc. 


The  authors  also  prepared  several  alloys  of  zinc  and  copper ;  copper,  zinc,  and  tin 
and  copper,  zinc,  tin  and  lead,  having  definite  and  equivalent  composition;  but  they 
intend  to  enter  more  fully  into  this  subject  next  year. 

The  action  of  acids  on  these  alloys  of  copper,  zinc,  &c.  presents  this  curious  'fact, 
Tiz.  that  although  hydrochloric  acid  attacks  zinc  and  tin  violently,  still,  in  alloys  con- 
taining these  metals  with  copper,  they  are  not,  or  very  slightly  attacke<i  by  this  power- 
ful acid.    Similar  results  were  also  obtained  with  sulphuric  and  nitric  acids. 


On  the  Action  of  IMphuretted  Hydrogen  on  Saks  of  Zinc  and  Copper. 
By  F.  Cracb  Calvert,  F,C.S. 

In  all  our  treatises  of  analytical  chemistry,  it  is  stated  that  the  process  to  be  fbl- 
lowed  to  separate  zinc  or  its  compounds  from  those  of  copper,'is  to  render  the  liquors 
add  which  contain  salts  of  these  metals,  and  to  pass  a  current  of  sulphuretted  hydro- 
gen, when  tiie  copper  wiU  be  precipitated  in  the  state  of  sulphuret,  leaving  the  zinc 
m  solution. 

Having  had  lately  to  analyse  several  alloys  of  zinc  and  copper  in  connexion  with  some 
retaarehet  on  alloys,  the  author  found  it  impossible  to  make  two  analyses  of  the  same 
alloy  correspond  satisfactorily.  To  ascertain  the  cause  of  error,  he  made  several  tnala, 
and  soon  found  out  that  zinc,  even  in  very  acid  liquors,  was  freely  and  sometimes 
completely  precipitated  from  them  by  sulphuretted  hydrogen.  He  also  remarked  that 
the  facility  with  which  zinc  was  precipitated  from  an  acid  solution  depended  in  a 
great  measure  on  the  peculiar  salt  of  zinc  which  was  in  solution,  and  the  nature  of 
the  acid  employed  to  acidify  the  liauor.  The  results  contained  in  this  naper  are  so 
condustve  on  this  point,  that  the  old  method  (which  is  still  recommended  in  recently 
published  works  on  quantitative  analysis)  for  the  separation  of  salts  of  zinc  from  those 
of  copper  must  in  future  be  rejected  as  completely  inexact 

The  experiments  were  made  by  empto3ring  18  grains  of  crystallized  and  pure  sul- 

Sphate  of  zinc,  dissolving  them  in  400  grains  of  distilled  water,  and  adding  to  the 
nor  equivalent  quantities  of  an  acid ;  for  example,  as  there  existed  in  the  quantity 
Bulpbate  of  zinc  used  for  the  experiment  (18  grains)  5  grains  of  sulphuric  acid,  2*5, 
5,  10,  12*5,  or  15  grains  of  sulphuric  acid  were  added,  after  being  previously  mixed 
with  fucb  a  proportion  of  water  as  to  give  in  each  jar  of  an  experiment  1500  graina 

4j* 
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of  fluid.  The  time  required  for  a  precipitate  to  appear  was  carefully  noted  down, 
and  also  the  time  which  elapsed  before  the  liquors  were  filtered  off.  The  filtrates 
were  then  tested  to  ascertain  if  any  salt  of  zinc  remained  in  solution.  The  resulta 
obtained  are  given  in  the  Tables. 


Tablb  I. 


S03ZnO-t-7HO 


Sulphuric  add. 


Water. 

BTS.* 


Time  when  pred- 
pitete  ^>paurad< 


Time  <rf 


HS 
dirough 
liquor. 


18  grs.  (con- 
taining 5  grs. 
of  SO*)  in 
400  grs.  water 


I  2*5  grs.  (half  the  quan- 
I  tityof  SO^ofthesul. 
I  phate)  in  50  grs.  wa< 
I    ter    , 


18  grs.  in 

400  grs. 

watar 


59  grs.  in  100  grs.  vrater 
7*5  grs.  in  150  grs.  water 

10  grs.  in  200  grs.  watar 

12*5  grs.  in  250  grs.  water 
15  grs.  in  300  grs.  water 
(or  3  eqnivalenta)  ... 


1050 

1000 
950 

900 

850 

800 


The  predjpi- 
tate  appeared  in 
all  cases  in  the 
space  of  from  3 
to  10  minutes 
after  the  satura- 
tion of  the  li- 
quor with  HS. 
Rapidity  of  cur- 
rent has  in- 
fluence. 


4  hours 

4  hours 
4  hours 

6  hours 

6  hours 

6  hours 


Precipitation 
complete. 


A  trace  of  sine 
not  precipitated. 
The  greatest  part 
of  the  zinc  preci- 
pitated. 


Mr.  Calvert  also  made  another  series  of  experimento  in  which  he  employed  weaker 
solutions,  viz.  diluting  with  twice  their  bulk  of  water  similar  solutions  to  those  obtained 
in  the  above  table,  and  these  are  the  resulta  obtained  :-^ 


Tabl«  II. 


i 

SOsZnO+7HO. 

Water. 

gn-t 

Thne  when 
predpitate 

Time  of 

■"SI"' 

through 
liquor. 

4a. 
5a. 

6a. 

18  grs.  in 

)-  500  grs.  < 

water 

10  grs.  in  100  grs.  water 
12*5  grs.  hi  125  grs.  water 

15  grs.  in  150  grs.  water 

3900 
3875 

3850 

After  a  few 

minutes 

ditto 

ditto 

5  hours 
5  hours 

5  hours 

All  precipitated. 

rAhnost  all  precipi- 
tated; after  12houn' 

I  standing,  complete. 

f  Precipitate  not  com- 
plete even  after  12 

i  hours'  standing;  the 
quantity  not  predp. 

(-was  considerable. 

It  will  be  observed,  in  perusing  the  above  tables,  that  zinc  is  freely  and  generally 
completely  precipitated  from  its  combination  with  sulphuric  acid,  even  in  liquors 
containing  a  great  excess  of  sulphuric  acid,  or  from  3  to  4  times  as  much  free  sulphuric 
acid  as  existed  in  the  quantity  of  salt  used. 

Mr.  Calvert  also  thought  it  advisable  to  make  a  series  of  experiments,  employing 
chloride  of  zinc,  and  adding  to  it  submultiple  or  multiple  quantities  of  hydrochloric 
acid ;  and  these  were  the  resulta  obtained. 

The  required  amounts  of  acid  were  calculated  by  employing  a  quantity  of  acid  con- 
taining a  given  proportion  of  chlorine. 

*  The  quantity  of  water  in  column  3  is  such,  that  when  added  to  the  quantity  of  water  in 
columns  1  and  2,  the  sum  is  always  1500  grains, 
t  Total  quantity  employed,  4500  grains. 
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Tablb  III. 


5i 


No. 

OiloridAofiinc. 

Hydrochloric  add. 

Water 
gra. 

Time  when 
appeared. 

Time  of 

through 
liquor. 

1.. 

2. 
3. 
4. 
5. 
6. 
7. 

10  grs.   (containing" 
5*26  of  chlorinci  or 
5*33      hydrochloric  ' 
acidin250gr8.water.. 

10  grs.  in 
250  grs.  water    ' 

2*63  grs.  (half  the  quano 
tity  of  the  chlorine  of 
the  chloride)  in  125  grs.  [ 

water J 

5*26  grs.  in  250  grs.water 
7*89  grs.  in  375  grs.  water 
1-32  grs.  in  250  grs.  water 
0*66  grs.  in  125  grs.  water 
0*33  grs.  in  62  grs.  water 
0*1 65  grs.  in  250  grs.water 

1125 

1000 
876 
1000 
1125 
1188 
1150 

3  minutes 

5  minutes 
8  minutes 
3  minutes 
3  minutes 
2  minutes 
2  minutes 

5  hours 

5  hours 
5  hours 
5  hours 
5  hours 
5  hours 
5  hours 

•  nnc  precipitated,  bat  not 
L  complete. 

Only  partiaUy  prMdpitated. 
SmaU  quantitypredpitated. 
Predpitate  not  complete. 
Almost  all  predpitated.    ' 
A  trace  not  predpitated. 

Ifi/iuenee  qf  Diiuium  with  Water. 

4a. 

4m. 

10  grs.  in 
-    110  grs.  water     < 

1'32  grs.  in  250  grs.  water 
1-32  grs.  in  250  grs.  water 

4140 
7140 

3  minutes 
3  minutes 

5  hours 
5  hours 

f  Predpitate  complete  with. 
<  out  leaving  it  to  atand  for 
la  longer  tune. 

In  comparing  the  results  contained  in  this  Table  with  those  of  the  previous  ones, 
it  wiU  be  noticed  that  zinc  is  more  easily  precipitated  from  its  combination  with  chlo- 
rine, and  in  presence  of  an  excess  of  hydrochloric  acid,  than  when  it  is  combined  with 
aulphuric  acid.  Still,  in  either  case,  and  even  in  presence  of  a  very  large  excess  of 
acid/  zinc  is  precipitated,  and  in  many  cases  completely. 

Before  unaertaking  a  series  of  experiments  to  discover  a  new  method  of  separating 
quantitatively  zinc  and  copper,  the  author  thought  it  advisable  to  examine  the  variou9 
processes  which  have  been  proposed  of  late  years,  and  these  are  the  results : — 

He  first  made  a  series  of  experiments  with  a  process  which  has  been  recommended 
by  Messrs.  Rivot  and  Bouquet,  and  which  consists  in  adding  an  excess  of  ammoni<^ 
to  an  acid  liquor  containing  the  above  two  metals,  and  then  adding  caustic  potash  in 
slight  excess.  The  liquor  is  to  be  heated  to  158^  Fahr.  until  the  whole  of  the  ammo- 
nia is  expelled,  the  copper  being  thrown  down  in  the  state  of  black  oxide,  whilst  the 
oxide  of  zinc  remains  in  solution ;  but  Mr.  Calvert  has  always  found,  even  in  employing 
diluted  liquors  and  a  very  slight  excess  of  potash,  that  a  certain  proportion  of  nydrate 
of  oxide  of  zinc,  dissolved  in  the  caustic  potash,  was  dehydrated,  became  insolublej  and 
precipitated  with  the  oxide  of  copper,  tnereby  increasing  its  relative  proportion,  and 
rendering  the  results  incorrect 

The  two  methods  having  failed  in  his  hands,  although  he  had  taken  all  the 
necessary  precautions  recommended  to  carry  out  those  processes  successively,  he  next 
had  recourse  to  the  methods  proposed  by  M .  Flajolot.  The  first  consists  in  adding 
to  a  boiling  solution  of  zinc  and  copper,  rendered  slightly  acid  by  sulphuric  acid, 
hyposulphite  of  soda,  until  no  more  black  protosulphuret  of  copper  precipitates,  filter- 
ing, and  determining  the  copper  by  oxidizing  the  sulphuret  with  nitric  acid  in  the 
usual  way,  and  throwing  down  the  copper.  The  zinc  is  precipitated  with  carbonate 
of  soda.  The  second  process  given  by  this  chemist  consists  in  estimating  the  copper 
by  precipitating  it  in  the  state  of  protoiodide  by  a  solution  of  iodine  in  sulphurous 
acid*. 

Both  these  processes  of  M.  Flajolot  gave  very  satisfactory  results,  and  can  be 
adopted  when  a  complete  analysis  of  an  alloy  of  zinc  and  copper  is  required;  but  as  these 
methods  require  too  much  time  when  rapid  analyses  are  desired,  the  author  next  tried 
M.  Pelouze  s  method,  which  consists  in  rendering  the  liquor  containing  salts  of  zinc 
and  copper  alkaline  with  an  excess  of  ammonia,  and  pouring  very  gradually  into  it  a 
standara  solution  of  monosulphuret  of  sodium,  which  first  precipitates  all  the  copper 
as  black  sulphuret,  leaving  the  zinc  in  solution.  As  this  latter  metal  yields  a  white 
sulphuret,  it  is  easy  to  ascertain  when  all  the  copper  Is  precipitated.    This  method  is 

*  For  further  details  see '  Chemist,'  vol.  L  p.  411. 
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80  easily  and  rapidly  performed,  that  he  thought  it  advisahle  to  test  its  accuracy,  and 
the  following  results  leave  no  douht  as  to  its  exactitude  and  value.  The  zinc  is  de- 
termined by  difference. 

Taken.  Obtained. 

I.  Copper  116    117 

Zmc 17-97    17-96 

IL  Copper  9-91    9-936 

Zinc   3-55    3-525 


Descr^fHon  qf  Dr.  Clark's  PtOml  Ptoce$$  for  9(^immg  WaUty  new  in 
u$e  aithe  Works  of  the  Phtnuteadf  Woolwich^  tmd  Charlton  Cormtmers* 
Pure  Water  Ckmiparw,  together  with  some  Account  of  their  Works.  By 
D.  Campbell,  I^.C.S. 

According  to  the  author,  the  process  of  Dr.  Gark  for  softening  water  may  be  applied 
with  advantage  to  water  from  tne  chalk  strata,  water  from  the  New  Red  Sandstone, 
and  waters  which  contain  carbonate  of  lime  in  solution  from  any  strata.  It  is  briefly 
desCTJb^*^  as  follows ;  namely,  by  adding  a  quantity  of  milk  of  lime  to  the  water,  it  takes 
carbonic  acid  holding  carbonate  of  lime  in  solution ;  and  forms  a  precipitate  of  carbonate 
of  lime,  throwing  down  at  the  same  time  thequantity  of  carbonate  of  lime  held  in  solution 
|)y  the  carbonic  acid,  and  thus  rendering  the  water  soil.  The  works  and  operations  for 
canying  out  the  process  were  folly  described  by  diagrams.  One  peculiar  feature  in  the 
water  after  it  had  been  softened,  and  which  was  not  anticipated  by  Dr.  Clark  when  he 
first  took  out  his  patent,  is,  that  it  does  not  show  the  slightest  sign  of  vegetation,  though 
exposed  to  the  sun  and  light  for  upwards  of  a  month,  whilst  the  water  oefore  softening 
cannot  be  kept  above  a  few  days  without  producing  Confervse ;  and  if  this  be  not 
fanmediately  removed,  decapr  commences  quickly,  ana  small  insects  are  soon  observed, 
which  feed  upon  the  decaying  vegetable  matter ;  and  the  water  soon  assumes  a  bad 
taste*  This  is  continually  the  case  when  the  water  is  kept  in  large  reservoirs,  and  its 
removal  occasions  considerable  trouble  and  expense.  The  anthor  had  endeavoured  to 
explain  the  reason  of  this  marked  difference  between  the  unsoftened  and  the  softened 
water;  and  he  was  nearly  satisfied  that  the  vegetating  principle  in  the  water  was  more 
especially  due  to  the  carbonic  acid  holding  the  carbonate  of  lime  in  solution  than  to 
the  volatile  matter,  or,  as  it  is  sometimes  called,  organic  matter.  The  process  it 
applicable  to  many  towns  already  supplied  with  water  from  the  chalk  and  fVom  the 
New  Red  Sandstone,  and  if  properly  applied  will  be  found  to  pay  the  expense  of  its 
working,  and  confer  a  great  boon  upon  tne  populations,  the  enlightenment  of  whoe« 
corporations  may  induce  them  to  adopt  it. 


On  the  Preservation  oft/te  Potato  Crops. 
By  Chevalier  De  Claussbn. 

At  the  meeting  of  the  British  Association  in  Hull,  two  years  ago,  the  author  proposed 
sulphate  of  lime  as  a  means  of  preserving  the  potato.  He  has  since,  by  successive 
experiments,  convinced  himself  that  it  is  entirely  efiicient.  He  wets  them  with  water 
acidulated  with  sulphuric  acid  (1  part  acid,  500  parts  water),  and  before  they  are  dry 
throws  over  them  powdered  sulphate  of  lime,  or  plaster  of  Paris,  by  which  process 
they  are  covered  with  a  thin  film  of  sulphate  of  lime.  If  the  potatoes  are  already 
attacked  partially  with  the  disease,  they  must  be  left  from  six  to  twelve  hours  in  the 
acidulated  water  before  the  sulphate  of  lime  is  used ;  but  in  case  diey  are  free  of 
disease,  a  few  minutes  are  suflScient  It  is  very  possible  that  sulphate  of  lime,  with 
an  excess  of  sulphuric  acid  added  to  the  soil  in  which  potatoes  grow,  may  be  useful ; 
but  he  has  not  made  any  experiment  to  this  purpose.  He  has  ground  to  suppose  that 
chemical  combinations  m  contact  with  animal  or  vegetable  products  have  a  tendency 
to  preserve  them,  in  the  same  way  as  the  combination  of  oxygen  and  zinc  preservea 
iron,  and  that  this  is  one  of  the  causes  why  the  combination  of  water  with  the  sul- 
phate of  lime  preserves  potatoes  and  other  vegetables;  and  that  in  the  same  time  the 
small  quantity  of  firee  sulphuric  acid  destroys  the  fungus  which  causes  the  disease. 
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On  the  apparent  Mechanical  Action  acconipanyi$ig  Ekebrieal  Tranafinr^ 
By  Mrs.  Crosse. 

Dr.  Playfair  stated,  that  at  the  last  meeting  of  the  Association,  Mr.  Crosse,  who  is 
recently  dead,  had  read  a  communication  on  some  phaenomena  which  took  place  in 
the  electric  current,  and  it  was  objected  on  that  occasion,  that  it  was  possible  the  gold 
which  was  carried  over  might  have  been  impure  gold ;  and  that  it  was  owing  to  a 
solution  of  copper  that  was  in  the  gold  that  these  mechanical  phsenomena  ensued. 
Mrs.  Crosse,  with  a  desire  to  show  the  accuracy  of  her  husband's  experiments,  had 
since  his  death  repeated  the  experiment  with  pure  gold,  and  obtained  tne  resists  men- 
tioned in  the  communication. 


ExbracUfrom  a  Letter  from  the  Rev.  A.  S.  Farrar,  ^  Queen^e  CoUege^ 
Oxfbrdy  on  the  iate  Bruptum  cf  Veeuviue  (read  by  Dr.  Daubbny). 

The  writer  sketched  the  recent  history  of  the  volcano  down  to  the  late  eruption. 
A  new  crater  was  formed  in  December  1854  by  the  sudden  civine  wav  of  a  portion 
of  the  summit  of  the  ereat  cone,  which,  however,  revealed  little  of  the  internal 
structure  of  the  mountam,  though  it  discharged  only  gas.  The  eruption  commenced 
on  May  1st,  1855,  from  ten  craters  which  broke  out  in  one  long  line  down  the  north 
side  of  the  cone.  The  lava  continued  to  flow  for  twenty-eight  davs,  and  destroyed 
.  much  valuable  property,  passing  down  the  ravines  between  the  Monte  Somma  and 
the  Observatory,  and  pursuing  its  course  in  the  plain  to  a  distance  of  six  miles. 
Professor  Palmieri  has  taken  meteorological  observations  at  the  Observatory  near  the 
Hermitage.  The  magnets  were  affected  for  two  days  previously  to  the  outburst  of  the 
lava,  with  remarkable  oscillations  analogous  to  those  observed  in  1851,  during  the 
earthquake  at  Melfi.  The  development  of  electricity  was  strongly  marked,  of  a 
nature  always  positive,  and  yielding  different  results  when  studied  with  a  fixed  con- 
ductor, and  the  same  made  moveable  according  to  Peltier's  method.  The  Neapolitan 
Professors  Scacchi  and  Palmieri  intend  to  publish  their  observations.  Mr.  Fanrar 
concluded  with  an  account  of  M.  Deville's  Chemical  Observations  on  the  gases 
emitted  by  the  fumardes,  as  recorded  in  the  *  Comptes  Rendus '  for  June  and  July, 
1855. 


On  an  Indirect  Method  of  aseertaining  the  preeence  ofPhotphone  Aeid  tn 
BochSf  where  the  quantity  (f  that  ingredient  was  too  minute  to  be  deiermi' 
nabk  by  direct  analysis.    By  Professor  Daubent,  MJ).^  FJR.3. 

The  method  employed  was  to  sow  on  a  portion  of  the  rock,  well-pulverized,  and 
brought  into  a  condition,  mechanically  speuiing,  suitable  to  the  growth  of  a  plant,  a 
certain  number  of  seeds  in  which  the  amount  of  phosphoric  acid  had  been  deter* 
mined  by  a  previous  analysis. 

It  is  evident,  that  whatever  excess  of  phosphoric  acid  over  that  existent  in  the  seed 
was  detected  in  the  crop  resulting,  must  be  referred  to  the  soil  in  which  the  plant 
had  grown,  and  hence  would  serve  to  indicate  the  existence  of  that  quantity  at  least 
in  the  rock. 

Now  when  chalk,  oolite,  magnedan  limestone,  red  sandstone,  and  other  rocks  in 
which  organic  remains  are  usually  present,  were  made  the  subject  of  experiment,  the 
ezntence  of  phosphoric  acid  in  the  rock  was  always  detected  by  the  foregoing  method,, 
the  phosphoric  acid  in  the  crop  exceeding  the  amount  of  that  in  the  seeds  sown. 

JBut  wfaen  the  slates  that  lie  at  the  bottom  of  the  Silurian  system,  such  as  those  of 
Bangor  and  Llanberris  in  North  Wales,  were  tested  in  the  same  manner,  the  almost 
entire  absence  of  phosphoric  acid  in  them  was  inferred  from  the  scantiness  of  ths 
erop,  which  in  each  instance  contained  scarcely  more  <^  phosphoric  add  than  had 
been  present  in  the  seeds  Arom  which  it  had  been  derived.  Nor  was  this  owing  to 
any  mechanical  impediment  to  their  growth ;  for  when  the  rock  was  manured  with 
phosphate  of  h'me,  a  crop  was  obtainedfrom  it  as  large  as  in  the  preceding  cases. 

These  experiments  tend  therefore  to  show  that  the  rocks  above  named  really  were 
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deposited  where  no  living  beings  existed ;  for  although  the  absence  of  organic  remains 
in  them  might  be  accounted  for  by  metaroorphic  action,  the  heat  which  obliterated 
the  latter  would  exert  no  influence  upon  the  phosphoric  acid  which  all  animals  and 
vegetables  contain,  and  which  therefore  would  still  remain  in  a  rock  made  up  in  part 
of  their  exuviae,  even  if  it  had  undergone  fusion. 

Dr.  Duubeny  suggested  that  this  method  of  investigation  might  throw  some  light 
U[ton  the  much-disputed  question,  whether  any  rocks  are  known  which  were  ante- 
cedent to  the  commencement  of  organic  life ;  and  also,  in  a  practical  point  of  view, 
might  be  useful  by  showing,  whether  manuring  with  phosphate  of  lime  was  likely  to 
be  serviceable  in  increasing  their  agricultural  value. 

The  second  subject  adverted  to  in  this  communication  related  to  the  reputed  exist- 
ence of  phoRphoric  acid  in  certain  rocks  of  Connemara  in  Ireland,  which  Sir  Roderick 
Murchison  had  referred  to  the  Silurian  epoch. 

These  limestones,  although  totally  destitute  of  organic  remains,  and  possessing  all 
the  characters  of  primitive  Umestone,  being  crystalline  and  interstratified  with  quarts 
rock  and  mica  slate,  often  contain,  according  to  a  recent  analysis,  a  large  per-centage 
of  nhosphoric  acid ;  and  this  statement.  Dr.  Daubeny,  from  a  hasty  examination  which 
he  nad  made  of  them  upon  the  spot,  was  disposed  to  credit,  so  far  at  least  as  relates  to 
the  presence  of  traces  of  this  ingredient  in  tne  limestones  referred  to*. 

Should  this  fact  be  substantiated  by  further  investigations,  it  will  not  only  confirm 
Sir  R.  Murchison *s  previous  opinion  as  to  the  age  of  these  limestones,  but  will  also 
show  that  they  are  likely  to  be  of  value  as  manures,  by  reason  of  the  phosphoric 
acid  which  they  contain. 


On  the  Action  of  Light  an  the  GerminoHon  af  Seeds. 
By  Professor  Daubent,  M.D^  FJR.S, 

An  opinion  has  gone  abroad,  and  haa  found  a  place  in  several  standard  treatises  f, 
that  as  the  luminous  ra^s  favour  the  development  of  the  growing  plant,  so  the  chemical 
rays  promote  the  germination  of  the  seed. 

The  authority  upon  which  this  statement  rests,  seems  to  be  that  of  some  experiments 
instituted  by  Professor  Robert  Hunt,  who,  whilst  employed  in  investigating  the  che- 
mical action  of  light  upon  inorganic  bodies,  and  its  application  to  photography,  tume^ 
his  attention  likewise  to  the  influence  of  the  same  agent  upon  plants. 

One  circumstance  alone,  however,  might  raise  a  doubt  as  to  any  direct  effect  having, 
in  the  instances  reported,  been  produced  by  the  several  solar  rays,  namely  Uiat,  so  far 
as  can  be  collected  from  the  statement  given,  all  the  seeds  tried  by  Mr.  Hunt  yrem 
buried  in  the  ground  to  the  usual  depth.  Now  I  found  that  a  depth  of  two  inches  of 
common  garden  soil  was  quite  suflicient  to  intercept  the  rays  of  liglit,  so  as  to  prevent 
the  slightest  chemical  action  being  exerted  upon  highly  sensitive  paper  placed  be- 
neath it. 

The  improbability,  therefore,  of  a  ray  of  light  acting  through  such  a  medium  in- 
duced me  to  institute  a  set  of  experiments,  in  which  ttie  seeds  were  placed  on  the 
surface  of  moist  earth  exposed  to  the  action  of  particular  portions  only  <^  the  solar 
spectrum. 

^  Although  the  results  obtained  are  rather  of  a  negative  than  of  a  positive  descrip- 
tion, and  have  likewise  been  in  some  measure  superseded  by  the  researches  alreaoy 
published  by  Dr.  Gladstone,  yet  as  the  experiments  have  been  repeated  durins  the 
last  summer,  and  lead  uniformly  to  similar  results,  they  are  communicated,  as  lusti* 
fying  the  conclusion  to  which  I  had  arrived,  that  no  positive  influence  of  a  direct 
kind  in  promoting  germination  can  be  traced  to  the  chemical  rays  of  light,  when 
compared  with  other  portions  of  the  sunbeam. 

Six  sorts  of  seeds  were  in  general  employed  in  these  experiments,  and  the  number 
of  radicles  and  plumules  of  the  several  kmds  which  had  protruded  each  day  were 
duly  registered. 
The  media  employed  for  isolating  certain  rays,  or  at  least  particular  portions 

*  These  limestones  have  been  since  examined  more  carefiilly  by  Dr.  Daubeny,  and  the 
quantity  of  phosphoric  add  present  in  them  found  to  be  much  smaller  than  that  reported 
in  the  analysis  referred  to.    See  Proceedings  of  the  Ashmolean  Society  for  Oct  29,  1855. 

t  See  in  particular  Mrs.  Somerville's  work  on  Physical  Geognphy. 
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of  the  spectrum,  are  eDuinerated  in  the  tahle  annexed,  by  reference  to  \rhich  it 
will  be  at  once  seen,  what  specific  luminous  influence  was  exerted  upon  the  seeds  by 
each  of  those  coloured  glasses  or  fluids  which  are  named  in  the  brief  statement  of  the 
experiments  which  follow. 

I  am  indebted  to  Mr.  Maskelyne,  the  Deputy- Reader  of  Mineralogy  at  Oxford,  for 
having  examined  the  various  media  employed,  and  defined  by  reference  to  Frauen- 
hofer's  lines  the  exact  quality  of  the  rays  transmitted  by  each,  as  is  stated  in  the 
Table.     (See  Plate  '  Vl 

In  the  first  set  of  experiments  a  south  aspect  was  selected,  and  the  following  seedg 
were  experimented  upon,  viz. — 

Datura  Catula    10         Helianthus  annuus    13 

Malope  grandiflora    14         Polygonum  fagopyrum 16 

Trifouum  incamatum   14         Hordeum  sativum 14 

Raphanus  rotundus 12  — 

In  all 93 

But  as  none  of  the  two  first  came  up,  the  real  number  operated  upon  may  be  esti- 
mated at  69.     Of  these — 

46  radicles  and  18  plumules  came  up  under  violet  liffht. 
44  radicles  and  1 8  plumules  came  up  under  green  glass. 

41  radicles  and  19  plumules  came  up  in  one  instance        I  .    j^-Ung-a 
41  radicles  and    5  plumules  came  up  in  another  instance  J  ^'^ 

36  radicles  and  26  plumules  came  up  under  cobalt-blue  glass. 
32  radicles  and  17  plumules  came  up  under  amber  glass. 

29  radicles  and    7  plumules  came  up  under  ruby  glass. 

23  radicles  and  5  plumules  came  up  under  orange  glass. 
Accordingly,  in  this  series  a  slight  superionty  seemed  certainly  to  belong  to  the  violet- 
coloured  medium  over  the  rest,  in  relation  to  the  number  both  of  radicles  and  of 
plumules  which  appeared ;  whilst  in  respect  to  the  quickness  of  their  germination^  the 
violet  and  green  media  were  a- head  of  the  rest,  although  the  plumules  did  not  follow 
the  same  order. 

When,  however,  the  same  experiments  were  repeated  in  a  north  aspect,  the  same 
law  did  not  hold  good,  for  out  of  69  seeds, — 

52  radicles  and  22  plumules  appeared  under  ffreen  fflass. 

49  radicles  and  17  plumules  appeared  under  blue  glass. 

47  radicles  and  14  plumules  \  «««^„,^j  •    j«..u.,«« 
47  radicles  and  21  plumules  |  geared  m  darkness. 

44  radicles  and  17  plumules  appeared  under  transparent  glass, 
39  radicles  and  23  plumules  appeared  under  violet  light. 
And  with  respect  to  the  quickness  of  germination,  it  appeared  that  the  green  stood  first 
in  order;  that  the  seeds  under  blue  and  violet  glass  and  in  absolute  darkness  came 
up  next  in  order,  and  with  nearly  equal  rapidity ;  that  those  in  full  light  were  next 
in  order;  whilst  orange,  ruby,  and  yellow  were  about  equal,  but  somewhat  later  than 
the  rest. 

It  did  not  appear,  therefore,  from  this  last  series  of  experiments,  that  violet  light 
favoured  germination  at  all  more  than  any  other  species  of  light ;  nor  indeed  that  any 
kind  of  rav  was  injurious  to  the  process,  so  long  as  its  intensity  was  not  too  great,  as 
may  be  inferred  to  have  been  the  case  in  the  first  set  of  experiments,  where  the  seeds 
were  exposed  to  the  full  rays  of  the  sun  in  a  southern  aspect. 

I  therefore,  in  my  subsequent  experiments,  selected  uniformly  a  north  aspect  for 
the  germination  of  the  seeds;  and  in  order  still  ftirther  to  test  the  point  as  to  whether 
the  quality  of  the  light  had  anything  to  do  with  the  process,  I  placed  as  before  upon 
the  surface  of  the  soil,  in  boxes,  ten  seeds  of  each  of  the  four  following  plants,  viz. 
peas,  beans,  kidney-beans,  and  a  species  of  simflower  (Helianthus  annuus),  all  of  whicl) 
germinated.     Now  in  this  case 

37  radicles  and  25  plumules  appeared  in  the  dark  box ; 
36  radicles  and  30  plumules  appeared  under  ereen  glass ; 
35  radicles  and  30  plumules  appeared  under  blue  glass ; 

34  radicles  and  24  plumules  appeared  under  transparent  glass; 
the  whole  number  of  seeds  operated  upon  being  only  40. 
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It  would  seem,  then,  as  if  in  these  eases  the  absence  or  presence  of  light  wm 
almost  a  matter  of  indifference. 

In  the  fourth  series  of  experiments  rather  a  greater  rariety  of  species  was  ezperi* 
mented  upon,  and  a  larger  number  of  media  employed,  the  total  number  of  seeds  in 
each  box  being  52,  viz.  of  a  species  of  sunflower,  peas,  kidney-l>eans,  and  barley, 
10  of  each,  and  of  radishes  12.  In  this  instance,  the  whole  number  came  up  under 
four  of  the  media  employed,  but  these  media  were  of  very  different  qualities ;  in  one 
case,  all  light  being  excluded ;  in  another,  the  violet  ray  alone  admitted ;  in  another, 
green  light;  and  in  the  fourth,  a  pale  men  glass  being  used,  which  cut  off  none  of  the 
rays  completely,  although  it  enfeebled  alL 

The  number  of  plumules  that  were  developed  in  these  several  instances,  were  from 
46  to  47. 

The  number  of  radicles  developed  under  transparent  glass  was  only  less  by  two  than 
the  others,  so  that  no  fair  inference  would  seem  deducible  from  this  series,  in  favonr 
of  one  medium  being  preferable  to  another.  The  radicles,  however,  came  up  most 
rapidlv  in  total  darkness,  and  least  so  when  all  the  rays  were  admitted. 

Although  the  above  four  sets  of  experiments  seemed  to  render  it  improbable  that 
any  influence,  favourable  or  otherwise,  could  be  traced  to  particular  rays  or  portions 
of  the  spectrum,  still  it  seemed  desirable  to  show  more  directly,  that  where  the 
quantity  of  lieht  was  the  same  its  quality  was  immaterial. 

It  was  with  this  view  principally  that  I  instituted  a  fifUi  set  of  experiments,  in 
which  the  light  was  filtered  as  it  were  through  liquids — one  of  which  was  the  ammonio- 
sulphate  of  copper,  which  excluded  all  but  the  violet;  another,  port  wine,  which 
admitted  only  the  extreme  red ;  and  a  third,  a  mixture  of  ink  and  water,  which 
deadened  equally  all  the  rays  of  the  spectrum. 

It  was  in  the  first  place  ascertained,  as  nearly  as  could  be  done  by  the  eye,  that  an 
eaual  amount  of  light  was  admitted  through  each  of  the  media,  they  being  severally 
diluted  with  water,  until  they  allowed  just  so  much  light  to  pass  as  was  simScient  for 
reading  the  largest  print  in  a  chamber  otherwise  darkened. 

The  results  appear  to  show,  that  there  was  under  these  circumstances  scarcely  any 
difference  to  be  aetected ;  nor  indeed  did  a  glass,  which  admitted  allthe  light  present, 
iqipear  to  interfere  with  the  process  materiafiy,  although  in  the  box  from  whence  light 
was  entirely  excluded  the  germination  seemed  to  go  on  somewhat  less  vigorously  than 
in  the  others. 

It  will  be  seen  at  least,  that  out  of  50  seeds,  or  10  of  each  of  the  following,  radishes, 
peas,  kidney-beans,  sunflower,  and  barley, 

49  radicles  and  48  plumules  appeared  under  port  wine. 
49  radicles  and  43  plumules  appeared  under  mk  and  water. 

47  radicles  and  36  plumules  appeared  under  transparent  glass. 

48  radicles  and  37  plumules  appeared  in  total  darkness. 

Upon  the  whole,  from  a  general  survey  of  the  above  experiments,  no  other  conclu- 
sion seems  deducible,  except  that  light  has  very  little  to  dodu'ectly  with  the  germination 
of  seeds ;  and  that  although  the  popular  opinion  mav  be  well-founded,  namely,  that  the 
pocess  goes  on  best  in  the  dark,  as  maltsters  generally  believe,  still  that  the  light  which 
interferes  with  the  success  of  the  operation  acts  chiefly  by  producing  such  a  degree  of 
dryness  as  is  unfavourable  to  the  sprouting  of  the  seed,  and  not  by  itself  interfering 
directly  with  the  result. 

An  experienced  maltster,  indeed,  assures  me,  that  darkness  is  not  necessary  for 
malting,  although,  in  order  to  maintain  a  suitable  degree  of  humidity  in  the  apart* 
ment,  strong  light  is  generally  excluded. 

In  the  Tables  annexed,  the  numbers  attached  to  each  column  indicate  merely  the 
relative  number  of  radicles  or  plumules,  which  had  been  found  to  develope  themselves 
under  the  several  media  employed,  on  each  of  the  days  of  which  the  date  is  given. 
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FSrit  set  of  Experiments, — In  a  South  Aspect, — Summary* 
Numbers  that  had  vegetated  on  each  day.— Experiment  beginning  April  13, 


60 


Media. 

April 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

No.  I.    White | 

0 
0 

0 
2 

1 
6 

8 

10 

5 
14 

8 
18 

11 
22 

15 
26 

19 
30 

••• 

P 
R 

No.  2.    Blue 1 

0 
2 

0 
6 

2 
10 

5 
14 

8 
18 

12 
22 

16 
26 

21 
32 

26 
36 

::: 

P 
R 

No.  6.    Amber  ...  | 

0 

1 

0 
4 

0 
7 

2 
10 

4 
13 

6 
17 

10 
22 

14 
27 

18 
32 

... 

P 
R 

No.  5.    Ruby | 

0 
0 

0 
2 

0 
5 

0 
8 

0 
11 

0 
14 

2 

19 

4 
24 

7 
29 

*•• 

P 

R 

No.  7.    Orange.../ 

0 
0 

0 
2 

0 
4 

0 
6 

0 

8 

1 
10 

2 
14 

3 
18 

5 
23 

... 
... 

P 
R 

No.  3.     Green    ...| 

0 
4 

0 
9 

0 
14 

2 
19 

4 
24 

6 
29 

10 
34 

14 
39 

18 
44 

... 

P 
R 

No.U».Bbck    .../ 

0 
3 

0 

7 

0 
11 

2 
15 

4 
19 

7 
24 

11 
29 

15 
35 

19 
41 

... 

P 
R 

No.  UN  Black  ..../ 

0 
3 

0 
6 

0 

11 

0 
16 

0 
21 

0 
26 

1 
31 

3 
36 

5 
41 

••• 

P 
R 

No-S.    Viokt  ....{ 

0 

4 

0 
9 

0 
14 

3 
19 

6 
24 

9 
29 

12 
34 

15 
40 

18 
46 

P 

R 

Setomd  set  itf  Ewperimtnte. — In  a  North  Aspeet^^-^^HMUAKr. 
Numbers  that  had  vegetated  on  each  day  .-^Experiment  beginning  April  28. 


Media. 

May 

1. 

% 

8. 

4. 

S. 

6. 

7. 

8. 

9. 

10. 

No.l.    White { 

No.  2.    Blue i 

n 

18 

*8 
••* 

s 

... 

8 

... 
98 

•*• 
5 

«•. 
15 

1*6 

... 
31 

•  •• 

36 
tB 
81 

29 

•  t. 
37 

28 
1  1 

... 
32 

81 

38 
48 

di 

86 
38 
49 
36 
49 
86 

1 
41 

46 

87 

••» 
38 

... 
41 

81 

9 

41 

*.. 
46 

■•• 
87 

.** 

•  •• 
*.* 

.*• 

«•• 

.*• 

... 
... 

•  •* 
«*• 
«.• 

11 
48 

14 

48 

8 
37 

6 
40 

6 
49 

5 
69 

8 
48 

10 
46 

19 
88 

.»* 
•.• 

•  4. 

.1* 
... 

17 
44 

94 

49 

17 
41 

14 

** 

8 
43 

99 

09 

14 

47 

91 
47 

93 
89 

••• 

••• 

.»• 

••• 

•t. 
.*• 

•»• 

•  k. 

•  ** 

•  t. 

... 

•  •• 

... 

P 

R 

P 
R 

P 
R 

P 
R 

P 
R 

P 
R 

P 
R 

P 
R 

P 
R 

No  7.    Orange. { 

No.  5.    Ruby { 

No.  6.    An^er  | 

No.  8.    Green 

No.  IK  Blaok  

No.ll^  Btaek  

No.  8.    l^olet  { 
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Third  set  of  Experiments, — In  a  North  ^jp^c/.— Summary. 
Numbers  that  had  vegetated  on  each  day. — Experiment  beginning  May  16. 


MedU. 

June 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

11. 

18. 

15. 

17. 

21. 

23, 

P 
R 

P 
R 

P 
R 

P 
R 

No.l.  White 1 

No.  2.  Blue -[ 

No.  8.  Dark  Green  1 
No.  4.  Black | 

"i 

9 
18 

19 
20 
20 
18 

1*9 
20 
20 
18 

23 
80 
29 
25 

5 
81 

9 
83 

5 
38 

5 
83 

7 
83 

9 
85 

10 
85 

10 
38 

7 
83 

10 
85 

10 
36 

12 
83 

9 
84 

15 
85 

14 

86 

13 
36 

15 
84 

20 
35 

20 
86 

21 
86 

21 
34 

24 
85 

25 
36 

23 
37 

23 
84 

25 
85 

97 
36 

25 
37 

24 
34 

80 
85 

80 
36 

25 
37 

24 
34 

80 
35 

80 
86 

25 
37 

Fourth  set  of  Experiments, — In  a  North  Aspect.^'SvuuAKr, 
Numbers  that  had  vegetated  on  each  day. — Experiment  beginning  July  28. 


Media. 

Angnst 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

ll.|l2. 

18. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

No.  1.  White  j 

... 
20 

1 
40 

9 
42 

16 
42 

16 
42 

25 
44 

25 
44 

27 
45 

30 
46 

35 
46 

86 
46 

36 
46 

87 
46 

37 
46 

41 
49 

41 
49 

41 

49 

46 
50 

P 
R 

No.  4.  Light; 
Green...  \ 

... 
21 

88 

18 
40 

27 
40 

27 
40 

29 
44 

29 
44 

80 
45 

84 
45 

84 
45 

37 
45 

37 
45 

87 
45 

37 
45 

42 
52 

42 
52 

42 
52 

44 

52 

P 
R 

No.  3.  Darkr 
Green...  ^^ 

28 

46 

17 
46 

20 

47 

20 
47 

27 

48 

27 

48 

28 
48 

33 
50 

35 
50 

87 

50 

38 
50 

40 
50 

42 
50 

47 
50 

47 
50 

47 
50 

47 
52 

P 
R 

No.  2.  Blne..| 

25 

5 

41 

16 
48 

26 
43 

26 
48 

27 
48 

27 
48 

27 
48 

82 
48 

36 
48 

38 
43 

88 
48 

38 
43 

88 
43 

46 

48 

46 
46 

46 
46 

46 
46 

1 

No.  8.  Violet/ 

^ 

42 

28 
45 

80 
45 

80 
45 

80 
45 

80 
45 

40 
45 

42 
46 

48 
46 

48 

46 

48 
46 

48 
46 

43 
46 

46 
52 

46 
52 

46 
52 

46 
52 

P 
R 

No.  ll.Blackj 

81 

1 
48 

10 
45 

20 
46 

20 
45 

22 

47 

22 

47 

22 

47 

27 

48 

80 

48 

37 

48 

87 

48 

88 
48 

88 

48 

47 

52 

47 
52 

47 
52 

47 
52 

P 
R 

Fifth  set  of  ExperimetUs, — In  a  North  Aspect, — Summary. 
Numbers  diat  had  vegetated  on  each  day. — Experiment  beginning  May  25. 


Media. 

Jane 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

17. 

19. 

20. 

21. 

28. 

26. 

No.  1.  White ..{ 

20 

26 

84 

8 
37 

8 
37 

8 
37 

10 
41 

15 
41 

20 

46 

26 
46 

26 
46 

32 

47 

82 

47 

84 

47 

84 
47 

85 
47 

36 

47 

P 
R 

No.  11.  Black..{ 

37 

3 
40 

3 

40 

7 

41 

13 
41 

17 
41 

20 
41 

20 
42 

25 
42 

25 
42 

29 
42 

81 
42 

82 
42 

32 
42 

33 
42 

37 
42 

P 
R 

No.8».Siilphater 
of  Copper.,  t 

... 

22 

as 

83 

1 
83 

2 

34 

7 
36 

8 
37 

11 
38 

20 
44 

20 
44 

28 
44 

81 
44 

84 
44 

34 
44 

84 
44 

88 
45 

P 
R 

No.9.  PortWinej 

"e 

3 
86 

8 

88 

7 
38 

10 
40 

24 

48 

27 
48 

28 
48 

31 
46 

35 

47 

85 
47 

37 
47 

37 

47 

40 

47 

40 

47 

42 

47 

48 
49 

P 
R 

No.8^Sulphate^ 
of  Copper..  \ 

... 

32 

8 
89 

3 
89 

5 
89 

11 
39 

18 
89 

28 
41 

26 
45 

83 
45 

33 
45 

35 
45 

36 
45 

89 
45 

89 
45 

40 
45 

45 
46 

I 

No.  10.  Ink..../ 

... 

25 

29 

29 

34 

2 

88 

8 
40 

12 
48 

18 
48 

26 
49 

26 
49 

88 
49 

85 

49 

88 

49 

88 
49 

89 
49 

48 
49 

P 
R 
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On  the  TUamfmma  Iron  of  the  Meney  Shore.  By  J.  B.  Edwards,  PLD^ 
F.  C.S.,  Lecturer  on  Chemistry  at  the  Royal  Infirmary  School  of  Mediciney 
and  Royal  Institution^  Liverpool, 

The  sand  along  the  western  shore  of  the  Mersey,  especially  between  Seacombe  and 
New  Brighton,  has  long  been  observed  to  contain  a  considerable  quantity  of  titani- 
ferous  iron,  which  is  strongly  attracted  by  the  magnet,  and  thus  readily  separated 
from  the  shore  sand.  It  occurs  from  the  disintegration  of  boulders  of  granitic  rock, 
which  are  found  in  a  clay  bed  which  rises  abruptly  from  the  shore  to  the  height  of 
about  30  or  40  feet,  and  is  of  limited  extent.  The  formation  of  the  district  is  new 
red  sandstone,  and  this  drift  must  have  come  from  a  considerable  distance,  and  is 
generally  ascribed  to  the  hills  of  the  Solway.  Some  of  the  masses  of  rock  are  very 
large,  but  the  majority  are  of  a  few  pounds'  weight,  or  less.  They  are  found  in  va- 
rious stages  of  decomposition ;  some  appearing  quite  hard,  and  speckled  black,  others 
green  and  crumbling,  others  in  complete  dismtegration  within  the  clay,  and  in  this 
state  the  green  colour  is  generally  very  marked.  This  is  probably  due  to  adhering  oxide 
of  iron  undergoing  change  by  the  action  of  the  atmosphere.  When  collected  from 
among  the  sand  of  the  shore,  the  crystals  of  the  mineral  appear  of  a  uniform  black 
colour. 

The  specimens  examined  were  carefully  separated  from  the  shore  sand  by  a  mi^ 
net    Prof.  Thomson's  formula  for  iserine  is  reO,  TiO^,  and  the  analysis  he  gives  is 

•nOi   50-12 

FeO    49-88 


lOO^OO 

The  spec.  grav.  he  gives  as  4*5,  and  states  that  it  is  strongly  attracted  by  the  magnet* 
Gmelin  gives  the  formula  of  2FeO+TiOs  = 

TiOs   36*36 

FeO    63«63 

99*99 

These  compounds  may  also  be  represented  as  oxides  in  which  both  metals  are  basic. 
Titanium  being  isomorphous  with  iron,  the  first  compound  therefore  represents  sesqui- 
oxide  of  iron,  in  which  iron  is  partly  replaced  by  titanium,  and  the  latter  magnetic 
oxide,  with  a  similar  substitution ;  thus 


|f}0. 


No.  1. 
No.  2. 


Many  compounds  of  titaniferous  iron  have  been  examined,  and  the  composition 
appears  to  vary  very  considerably.  That  which  I  now  describe  has  a  specific  gravity 
of  4*82,  and  is  powerfully  attracted  by  the  magnet ;  some  of  the  particles  also  them- 
selves attract  iron.  The  results  of  three  experiments  gave  as  its  composition  the 
following  :— 

Eiperiment.  *  TlieotyoffonniiUi. 

TiOj     13-20     1374 

FeO     31-10 30-92 

FejOa 42-08     40-89 

Al.Os  8-62     8-91 

SiO,     4-02     501 

99-02  99-47 

This  nearly  agrees  with  the  following  formula : 

2  (FeO,  TiO,)  3(Fe,  0^)  +  Alj  O,  +  SiO,. 

If  the  iron  exists,  as  here  represented,  in  the  state  of  magnetic  oxide,  the  magnetic 
properties  of  the  crystals  would  be  thus  explained. 
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On  th$  AcUomcf  Sulpkurets  om  MetaiUe  SiHeaies  aihigk  TmperaHmi. 
By  David  Forbes,  F.G.SL 

This  communication  first  treated  of  the  sulphurets  of  metals  formed  by  fusion, 
showing  that  very  distinct  compounds  were  thus  fomed  generally  more  basic  than 
under  other  circumstances.  The  action  of  sulphurets  on  suicatee  was  illustrated  by  a 
series  of  researches,  which  showed  that  when  tne  silicate  of  a  weaker  metal  was  ftiaed 
along  with  the  sulphuret  of  a  stronger  one,  or  rtc«  versd,  the  result  was  the  same,— 
not  a  perfect  miitiud  decomposition,  as  would  have  been  expected,  but  the  production 
of  a  double  sulphur-salt  of  both  metals.  When  the  fiision,  however,  took  place  at  lower 
temperatures,  no  action  was  fouud  to  take  place.  A  series  of  specimens  illustrated  the 
occurrence  of  such  reactions,  metallurgical  operations,  and  their  chemical  compon* 
tion,  &c. 


On  some  Organic  Compoundi  containing  Metals. 
By  Professor  Frankland,  PhJ)^  FJLS. 

The  author  has  continued  his  researches  on  the  above-named  compounds,  and  in  a 
communication  just  presented  to  the  Royal  Society,  has  completed  the  hbtory  of  nno- 
etbyl,  which  is  produced  by  the  action  of  zinc  upon  iodide  of  ethyl  in  close  vessels^ 
at  a  temperature  of  about  130^  C.  Zincethyl  is  a  colourless,  transparent,  and  mobile 
liquid,  refracting  light  strongly  and  possessing  a  pectdiar  ethereal  odour.  Its  specific 
gravity  is  1*182.  It  boils  at  1 18^  C.,  and  distils  imchanged  in  an  atmosphere  of  car- 
bonic add.  The  specific  gravity  of  its  vapour  is  4*259.  It  therefore  consists  of  two 
volumes  of  ethyl  and  one  volume  of  zinc  vapour,  the  three  volumes  being  condensed 
to  two. 

Zincethyl  inflames  spontaneously  in  atmospheric  air  or  in  oxygen,  burning  with  a 
brilliant  blue  flame  fringed  with  green.  When  more  graduaUy  oxidised,  it  yields 
ethylate  of  zinc  (ZnO  C4  H.  O)  ;  with  .iodine  it  ffives  iodide  of  ethvl  and  iodide  of 
zinc,  and  with  bromium,  chlorine,  and  suljphur  the  reaction  is  similar.  Zincethyl 
decomposes  water  with  almost  explosive  violence,  forming  oxide  of  zinc  and  hydride 
of  ethyl. 

These  remarkable  reactions  lead  the  author  to  anticipate,  ihat  zincethyl  will  prora 
hi  the  hands  of  chemists  a  new  and  valuable  means  of  research;  for  it  is  evident  firom 
Its  reactions  tiiat  it  will  be  capable  of  replacing  electro-negative  elements  in  organic 
or  inoiganic  compounds  by  ethyl ;  a  kind  of  replacement  which  has  never  yet  neen 
attempted,  but  wnich  the  author  anticipates  will  enable  him  to  build  up  oiganic  com- 
pounds from  inorganic  ones,  and  ascend  the  homologous  series  of  organic  bodies ;  by 
replacing,  for  instance,  the  hydroeen  in  a  methylic  compound  by  chlorine  or  iodine,  and 
then  acting  upon  this  product  of  substitution  by  zincethyl  or  zincmethyl,  the  author 
believes  that  compounds  higher  in  the  series  will  be  obtained,  since  he  regards  the  higher 
homoloeues  of  methyl  and  its  compounds  as  derived  from  the  latter  radical  by  tha 
successive  replacement  of  hydrogen  by  methyl. 

The  author,  who  is  now  engaged  with  researches  in  this  direction,  mentioned  soma 
substitution  products  derived  from  nitric  acid  in  proof  of  the  strong  probability  of 
the  foregoing  considerations. 

On  a  Mode  of  conserving  the  AlkaUne  Sulphates  contained  in  Alums. 
By  Professor  Frankland,  PhJ).^  FJLS. 

The  ultimate  object  of  the  manufacture  of  alums  is  the  production  of  a  pure  salt 
of  alumina,  and  the  alkaline  sulphates  contained  in  alums  are  employed  only  for  pro- 
ducing with  sulphate  of  alumina  a  readily  crystallizable  salt,  which  can  be  freed  from 
impurities,  and  especially  from  oxide  of  iron,  by  repeated  crystallizations.  In  almost 
every  case  in  whicn  alum  is  employed  in  the  arts,  the  alkaline  sulphate  which  it  con- 
tains is  utterly  useless ;  it  is  consequently  wasted  and  thrown  away.  The  author 
therefore  proposes  to  extract  the  alkaline  sulphates  firom  alums,  thus  producing  pura 
sulphate  of  alumina,  and  conserving  the  alkaline  sulphates,  which  latter  can  then  either 
be  sold  as  such,  or  employed  for  the  preparation  of  a  new  quantity  of  alum.    This 
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separation  the  author  effects  by  dissolving  the  dun)  (ammonia  alum  is  to  be  pre- 
ferred) in  hot  water  and  then  passing  into  the  solution  a  stream  of  ammoniacal  gas, 
produced  bv  boiling  the  ammoniacal  liquor  of  gas-works  with  lime,  until  the  whole 
of  the  alumina  is  precipitated  as  a  subsuJphate;  this  precipitate  is  then  to  be  separated 
from  the  solution  of  sulphate  of  alumina  by  means  of  canvas  filters,  or  a  hydro-extract^ 
or.  The  subsulphate  of  alumina,  being  then  dissolved  in  sulphuric  acid  and  evaporated, 
yields  pure  sulphate  of  alumina  admirably  adajpted  for  the  production  of  the  usual 
alumina  mordants  of  the  calico-printer,  and  the  filtered  solution  yields  on  evaporation 
crystallized  sulphate  of  ammonia,  about  9  cwt.  of  which  will  be  produced  from  each 
ton  of  alum,  one  third,  or  3  cwt.,  being  separated  from  the  alum  itself. 


On  the  ExtractUm  cfMetcdsfrom  the  Ore  ofPUUmum. 
By  Professor  E.  Fr^mt,  Paris. 
M.  Fr^my  treated  of  the  preparation  of  osmium,  rhodium  and  iridium  from  the 
residues  of  the  platinum  ores.  The  preparation  of  osmium  according  to  the  old  method 
is  attended  with  great  difficulties  and  actual  danger.  M.  Fr6my  proposed  to  prepare 
osmium  by  passing  atmospheric  air  over  the  residual  ore,  heated  in  a  porcelain  tube. 
The  volatile  osmlc  acid  is  condensed  in  glass  balloons,  and  the  less  volatile  oxide  of 
ruthenium  is  found  at  the  extremity  of  the  heated  tube.  The  rhodium  remaining  in  the 
residual  mass  is  separated  from  the  other  metal  contained  by  chlorine  gas  at  a  high 
temperature. 

On  a  New  Olucocide  contained  in  the  Petals  of  a  Wallfhwer. 
By  J.  Galletlet. 

On  the  Use  of  Phosphate  rfPoiash  in  a  Salt  Meat  Dietary, 
By  Robert  Galloway,  F.C.S, 
We  know  from  the  researches  of  Liebig  that  salted  meat  is  less  nutritious  than 
nnsahed  meat,  if  the  saltine  has  been  carried  to  such  an  extent  as  to  produce  brine: 
for  the  salt  remains  along  with  the  water  of  the  flesh,  the  different  substances  dissolved 
in  it  being  albnmen,  lactic  acid,  kreatine,  kreatinine  and  some  of  the  mineral  ingre- 
dients, especially  phosphoric  acid  and  potash.  It  is,  in  my  opinion,  the  loss  of  the 
two  latter  substances  which  renders  salted  meat  so  unnutritious,  because  the  fibrine  of 
the  flesh  can  supply  the  place  of  the  organic  substances,  but  none  of  the  substances 
remaining  in  the  flesh  can  supply  the  place  of  the  phosphoric  acid  and  potash,  and  even 
vegetables  do  not  contain  these  substances  in  sufficient  quantity  to  make  up  for  the  loss. 
To  supply  the  deficiency,  1  propose  that  ]>ho8phate  of  potash  be  used  with  salted  meat 
as  conuBon  salt  is  with  flesn ;  this  addition  would  render  salted  meat  nearly,  if  not 
quite,  as  nutritious  as  flesh,  and  as  a  consequenoe  the  diseases  arising  from  the  use  of 
salted  meat  would  cease.  

Oh  the  Quality  of  Food  ofArtizans  in  an  artificially  heated  Atmosphere. 
By  Robert  Galloway,  F.C.S. 

Some  time  ago  I  had  to  superintend  the  operations  in  a  sugar  refinery ;  during  the 
time  my  attention  became  directed  to  the  quality  of  the  food  consumed  by  the  work- 
men. The  temperature  of  a  refinery  varies  from  90"  to  120^  Fahr.,  and  the  work  is 
laborious.  The  workmen,  as  theory  would  predict,  live  almost  exclusively  upon  nitro- 

Snous  substances ;  their  food  consists  of  bread  and  meat ;  and  this  is  the  more  stri- 
ig,  as  ihe  men  in  their  own  country  (the  men  employed  in  refineries  are  Germans), 
anaat  other  occupations,  live  almost  exclusively  upon  vegetables. 


On  a  CrystaUme  Deposit  tf  Gypswn  in  the  Reservoir  of  the  Highgaie  Water' 
toorhs.    By  J.  H.  Gladstone,  Ph.D,y  P.R.S. 

Dr.  Gladstone  laid  on  the  table  a  large  branching  crystal  of  gypsum,  weighing 
about  half  a  pound.  It  was  described  as  a  small  portion  of  a  deposit  which  was 
fonnd  recently  on  cleaning  out  one  of  the  reservoirs  at  Highgate.    The  clerk  of  tfi« 
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"works  called  it  *'  congealed  water/'  and  supposed  that  it  could  not  possibly  have 
been  brought  there  originally  and  placed  in  the  position  where  it  was  found.  The 
crystals  had  spread  themselves  over  a  stratum  of  clay,  and  bad  probably  been  formed 
by  the  action  of  slowly  decomposing  sulphurets  on  the  carbonate  of  lime  in  the  water 
or  earth.  ______ 

Experiments  an  the  Compounds  of  Tin  with  Arsenic.  By  Ed.  Haeffely* 

These  experiments  had  led  to  this  practical  fact,  that  the  danger  of  using  any  arse- 
niates  in  stannates  of  soda  might  be  obviated  by  the  use  of  pure  stannate  of  soda 
alone.  _«__- 

On  a  new  Form  of  Cyanic  Acid.    By  the  Baron  Von  Liebig,  Munich. 

In  the  course  of  some  experiments  on  the  fulminate  of  mercury,  I  observed  that  that 
compound,  when  kept  boiling  in  water,  changed  its  colour,  and  lost  its  fulminating 
properties.  On  examining  the  change  that  had  taken  place  in  the  composition  of  the 
fulminate,  I  discovered  a  new  acid,  which  had  exactly  the  composition  of  cyanuric  acid, 
but  which  differed  entirely  from  that  acid  in  its  properties,  and  in  the  properties  of  the 
salts  which  are  produced  with  the  alkaline  bases — salts  remarkable  for  their  beauty 
and  for  the  distinctness  of  their  crystalline  form.  Taking  for  the  equivalent  of  hydrated 
fulminic  acid  the  formula  C2,  NO,  HO,  the  new  acid  is  produced  in  a  very  similar 
manner.  The  elements  of  three  equivalents  of  fulminic  acid  unite  to  form  one  equi- 
valent of  the  new  acid,  to  which  I  snail  give  the  name  of  fulminuric  acid.  This  acid 
is  monobasic.  Its  salt  of  silver  is  soluble  in  hot  water,  and  crystallizes  from  it  in  long, 
silky,  white  needles.  The  alkaline  salts  of  the  new  acid  are  very  easily  prepared  by 
boiling  (he  fulminate  of  mercury  with  an  alkaline  chloride.  The  fulminate  of  mercury 
is  first  dissolved ;  then  gradually  two-thirds  of  the  oxide  of  mercury  precipitates,  and 
the  alkaline  fulminate,  with  a  certain  quantity  of  chloride  of  mercury  and  potassium, 
remains  in  the  solution.  By  emplojring  the  chloride  of  sodium,  or  the  chloride  of 
barium,  we  obtain,  of  course,  a  salt  of  the  new  acid,  with  a  base  of  soda  or  of  barytes. 
With  chloride  of  ammonium  an  ammoniacal  salt  is  obtained,  the  crystals  of  which  are 
distinguished  from  all  others  by  their  adamantine  brilliancy,  and  their  high  degree  of 

Sower  and  lustre.  These  crystals  belong  to  the  Klinorhombic  system,  and  possess 
ouble  refraction  almost  as  strongly  as  Iceland  spar.  The  hydrated  acid  is  easihr 
obtained  by  decomposing  the  basic  lead  salt  by  means  of  sulphuretted  hydrogen.  It 
has  a  strongly  acid  reaction,  and  when  reduced  bv  evaporation  to  a  state  of  syrup,  it 
Is  transformed  by  decrees  into  a  crystalline  mass,  which  oissolves  in  alcohol,  and  which, 
by  the  action  of  acids,  is  changed  into  carbonic  acid  and  ammonia. 


Baron  Liebio  made  a  few  observations  on  a  new  mode  of  makine  bread  introduced 
into  Germany.  Lime-water  had  been  used  in  the  preparation  of  tne  dough,  and  the 
loaf  was  rendered  still  more  nutritive  than  that  made  by  the  common  mode. 


Baron  Liebio  handed  in  for  inspection  a  large  bar  of  the  new  and  interesting 
metal  Aluminium.  ^_________ 

On  the  Commercial  Uses  of  Lichens.    By  Dr.  A.  L.  Lindsay. 


On  the  ChemiccU  Composition  ^  the  Waters  of  the  Clyde.  By  Stevenson 
Macadam,  Ph.D.y  F.E.S.E.,  F.CS.,  Lecturer  on  Chemistry,  Surgeons* 
Hatty  Edinburgh. 

This  communication  is  the  first  of  a  series  which  the  author  has  unde|*taken  in 
order  to  determine  the  chemical  composition  of  the  rivers  of  Scotland.  The  present 
examination  was  confined  to  the  river  and  firth  of  Clyde,  from  Dalmamock  Bridge 
down  to  Arran.  Specimens  of  the  water  at  the  more  prominent  stations  were  pro- 
cured by  the  author,  and  separately  analysed.  Three  points  were  determined,  viz. 
1.  the  specific  gravity;  2.  the  amount  of  saline  matter;  and  3.  the  quantity  of 
chlorine. 
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The  following  table  contains  the  results  of  the  analyses  of  the  various  waters: — 


LOW  WATSB. 

Dalmamock  Bridge 

Specific 
grarity. 

1000  { 

grains. 

Saline 
matter. 

Chlorine. 

1000-25 

1000-28 

1000-40 
1000-60 
1000-60 
100059 
1000-62 
1000-9 
1001-3 
1002-3 
1005-8 
1007-3 
1011-3 
1021-8 
1018-9 
1020-4 
1022-1 
1022-1 
1022-3 
1022-4 
1022-4 
1020-2 
1021-9 
1021-8 
1022-7 
1022-8 
1005-4 
1022-4 
.    1022-1 
1021-8 
10223 
1021-9 
1022-9 
1024-3 
1024-3 
1023-6 
1023-3 
1022-5 
10242 
1024-4 
1024-9 
1026-6 
1026-3 
1025-6 
1025-6 
1025-4 
1025-6 
10241 

1006-4 
1001-6 

0-28 

0-30 

0-45 

0-67 

0-66 

064 

0-70 

1-12 

1-62 

292 

7-38 

9-36 

14-42 

27-87 

24-53 

26-02 

28-24 

28-29 

28-35 

28*52 

28-49 

25-77 

28-06 

27-84 

28-97 

2902 

6-86 

28-51 

28-26 

27-85 

28-36 

27-97 

29-23 

3102 

3106 

30-12 

29-70 

28-68 

30-98 

31-16 

31-72 

33-98 

33-66 

32-72 

32.68 

32-46 

32-71 

30-83 

8-14 
2-02 

0H>2 

0H)3 

006 

0-10 

010 

0-10 

015 

0-60 

0  79 

1-61 

4-03 

5-18 

7-96 

15-48 

13-59 

14-46 

15-63 

15-64 

15-82 

15-91 

15-91 

14-31 

15*53 

15-47 

1609 

16-14 

3-78 

15-88 

15-62 

15-48 

15-80 

15-52 

16-31 

17-23 

17-24 

16-88 

16-54 

15-97 

1716 

17-41 

17-69 

18-91 

18-72 

18-84 

18-23 

1808 

18-25 

1708 

4-38 
1-09 

Ruthcrglen  Bridge            i 
Green  Suspension  Bridge  J  *" 
Suspension  Bridge    

Broomieltw 

Lower  Quay 

Govan    

Renfrew 

Kilpatrick 

Bowling 

Dunbarton 

Ditto,  1  mile  below 

Ditto,  2  miles  below 

Port-GIasgow    

Greenock 

Ditto,  -H  Helensburgh 

Helensburgh 

Row  

Shandon 

Rahane 

Gairloch-head 

Cove  

Portinstuck 

Lochlonir  ^  Lochiroil 

Arrochar 

Strone   „... 

Kilmun  ,. 

Sandbank  

Gourock 

Ditto, -f-l  Kim  

Kim  .....T 

Dunoon 

Inellan  

Toward  Point 

Rothesay 

Ascog ♦.. 

Kilchallan  Bay 

Garroch*head    

Corrie 

Brodick 

Millport 

Fairley  

Largs... 

Wemyss  Bay. 

Innerkip    •• 

HIGH  WATER. 

Bowling 

The  author  does  not  regard  the  above  figures  as  expressing  the  standard  mean  compo- 
sition of  the  Clyde  waters  at  all  seasons.     Many  circumstances  will  tend  to  affect  these 
results,  such  as  a  wet  or  dry  season  determining  the  greater  or  less  volume  of  fresh 
water  carried  down  by  the  river,  and  the  ebbing  or  flowing  of  the  tide.    The  efiecto 
1855.  5 
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of  the  latter  are  well  seen  in  the  instances  of  Bowling;  and  Renfrew,  where  water  of 
a  similar  composition  is  found,  at  Bowling  during  every  ehb  of  the  tide,  and  at  Ren- 
frew during  flood-tide.  The  distance  between  these  two  places  is  five  miles ;  hence 
at  every  ebb  and  flow  of  the  tide,  there  is  a  five-mile  variation  in  the  composition  of 
die  water  at  these  points.  In  passing  further  down  the  Clyde,  no  doubt  this  five- 
mile  oscillation  in  the  strength  of  the  water  will  vary,  but  at  all  ihe  places  mentioned 
in  the  table  it  will  be  more  or  less  apparent 

On  the  Catnpositian  of  Bread.    By  Dr.  Maclaoan. 

Dr.  Madagan  gave  the  results  of  some  experiments  which  he  himself  had  made.  The 
amount  of  moisture  in  bread  was  less,  and  consequently  the  nutritive  value  greater,  than 
was  generally  allowed.  The  late  Prof.  Johnstonhad  stated  that  a  sack  of  flour  produced 
one  nundred  quartern  loaves.  But,  according  to  his  (Dr.  Maclagan's)  examination, 
the  sack  of  380  lbs.  gave  94i  loaves  of  bread;  100  lbs.  of  flour  giving  231  lbs.  of  bread. 
The  majority  of  bakers  were  of  opinion  that  the  sack  produced  on  an  average  92  loaves, 
and  there  was  no  great  discrepancy  between  this  and  the  result  of  his  own  analysis. 
Unfermented  bread  contains,  of  dry  flow:,  60;  moisture,  10 ;  water  added  by  baker,  30. 
100  lbs.  of  flour  will  give  143  lbs.  of  bread,  and  a  sack  of  flour  will  yield  I00§  quartern 
loaves  of  unfermented  bread.  - 

On  the  M^dU  of  the  Alkaline  Earths.    By  A.  M  atthibssbn,  Phd). 

Dr.  Matthietsen  has  succeeded  in  preparing  the  metals  strontium  and  calcium  In 
the  form  of  metallic  reguli.  The  mode  of  preparation  was  illustrated  by  the  apparatus 
used,  and  beautiful  specimens  of  the  metals,  sealed  up  in  tubes  containing  roach  oil, 
and  free  from  all  air,  were  circulated  among  the  members  of  the  Section.  Specimens 
of  Lithian  wire,  prepared  by  Prof.  Bunsen,  at  whose  laboratory  at  Heideloerg  the 
foregoing  metals  were  prepared,  were  also  exhibited. 


On  the  possibilUy  of  repre$enHng  by  Diagrams  the  principal  Functions  of 
the  Molecules  (f  Bodies.  By  the  Rev.  J.  G.  Macvicar,  D.D.,  Moffaiy 
Dumfriesshire. 

In  this  communication,  the  author,  setting  out  with  a  point  in  the  centre  of  a  circle 
(Dalton's  diagram  for  hydrogen  and  the  astronomical  diagram  for  the  sun)  to  stand 
for  the  unit  of  material  nature  or  minim  element  out  of  which  all  the  molecules  of 
bodies  might  be  conceived  to  be  constructed,  proceeded  to  show  that  nothing  more 
was  required  in  order  to  arrive  at  constructions  representative  of  hydrogen,  oxygen, 
sulphur,  &c,  both  as  to  atomic  weight,  refractive  power,  &c.,  but  to  combine  these  unit 
elements  or  atoms  in  such  a  way  as  to  give  a  symmetrical  construction. 

Then  showing  that  the  law  of  symmetry  (which  alone  he  postulated  as  the  mnd 
law  of  natural  synthesis)  culminated  towards  a  spherical  shell  or  cell  as  its  limit,  he 
proceeded  to  combiqe  the  representatives  of  the  undecomposed  bodies  he  had  con- 
structed, so  that  the  compound  should  always  be  more  nearly  spherical  than  its  consti- 
tuents when  separate ;  and  thus  he  obtained  diagrams  which  proved  to  be  represent- 
atives of  vapour,  water,  monohydrated  sulphuric  acid,  &c. 

He  concluded  by  illustrating  the  pactical  value  of  his  method  by  presenting  before 
ihe  Section  diagrams  of  urea  and  uric  acid,  from  which  it  appeared  that  their  transfor- 
mation was,  unaer  the  law  of  genesis  aooording  to  maximum  symmetry,  quite  a  definite 
problem.  .._^ 

On  the  Chemical  ComposHicn  cfsome  Iron  Ores  called  '  Brass'  occurring  in 
the  Coal-Measures  of  South  Wales,  By  £•  Chambbbs  Nicholson  and 
David  S.  Pbici?,  PlD.,  F.CS. 

The  ores  to  which  this  paper  refers  are  held  in  low  estimation,  and  even  rejected 
1^  some  ironmasters.  It  was  with  a  view  of  explaining  the  reason  of  this  that 
their  examination  was  undertaken. 

There  ara  three  varieties  of  this  ore. 

I.  One  is  oompaet,  heavy,  and  black  fVom  the  admixture  of  coaly  matter;  wheo 
nroto  it  txhihiti  a  coarse  pisiiorm  f^racture. 
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^  II.  Another  is  compact  and  crystalline,  not  unlike  the  dark-coloared  mountain 
limestone  of  South  Wales  in  appearance. 

III.  The  third  variety  is  similar  in  structure  to  the  first- named.  The  granules,  con- 
flisting  of  iron  pyrites,  are  mixed  with  coal,  and  apparently  cemented  together  by  a 
mineral  substance  of  like  composition  to  the  two  foregoing. 

^  It  is  from  the  yellow  colour  of  this  last  variety  that  the  name  '  brass '  has  been 
given  to  the  ores  by  the  miners. 
The  following  is  their  composition : — 

I.  II. 

Carbonate  of  iron,, ^  68*71  =s  iron  33-3 *  59*73  iron  ss  28*83 

Carbonate  of  manganese     0*42  0*37 

Carbonate  of  lime    9*36  11*80 

Carbonate  of  magnesia ..  1 1  -80  15*55 

Iron  pyrites  0-22  trace 

Phosphoric  acid   0*17  0*23 

Coaly  matter    8*87  9*80 

Clay 2-70 

99*55  100*18 

III. 

Carbonate  of  iron , 17*74 

Carbonate  of  lime «...••.,....,„••••••  14*19 

Carbonate  of  magnesia    ,,. « 12*06 

Iron  pyrites 49*72 

Phosphoric  acid    •••., „  trace 

Coaly  matter...., .«.••. GIO 

99*81 

The  ores  I.  and  II.,  to  which  attention  is  directed  as  being  those  to  which 
the  remarks  apply,  may  be  classified  with  the  spathose  carbonates  of  iron.  The 
absence  of  day,  and  the  difficulty,  from  ignorance  of  this  fact,  that  would  in  conse- 

Suence  be  experienced  in  smelting  these  ores«  sufficiently  explain  the  reason  of  the 
isrepute  in  which  they  have  hitherto  been  held ;  for  when  judiciously  treated  in  the 
blast-furnacei  they  smelt  witli  the  greatest  facility,  and  afford  an  iron  equal  to  that 
produced  from  the  argillaceous  ores.  It  will  be  evident,  from  the  large  amount  of 
lime  and  magnesia  which  they  contain,  that  their  employment  must  be  advantageous 
in  an  economic  point  of  view. 

An  interesting  feature  in  these  ores  is  their  fusibility  during  calcination  on  the 
laiffe  scale.  When  this  process  is  conducted  in  heaps,  the  centre  portions  are  inva- 
riably melted.  This,  considering  the  almost  entire  absence  of  siUca,  is  apparently  an 
unexpected  result. 

The  fused  mass  is  entirely  magnetic  and  crystalline.    Treated  with  aeida,  it  dis* 
solves  with  great  evolution  of  heat 
The  following  is  its  composition  :«^ 

Protoxide  of  iron    38*28 

Sesquioxide  of  iron •     32*50 

Protoxide  of  manganese 0*38 

Lime , 12*84 

Magnesia    13*87 

Phon>horio  acid 0*17 

Sulphur , •....,.       0*23 

Silicic  add 1*20 

Alumina ..,,..., , 0*51 

100*08 

From  th«  above  analyns^  it  is  probable  that  its  fusibility  i«  owing  to  iha  magnetic 
oxide  of  iron  acting  the  part  of  an  acid. 

When  thorou^h^  calcined  and  unfosed,  the  ores  retain  their  original  fovm,  aad  if 
exposed  to  the  air  for  any  length  of  time,  crumble  to  powder  from  the  absorption  of 
water  bj  liia  alkalfaie  eailbs.  . 

5* 
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On  ike  Marine  Aerated  Freshwater  Apparatus,    By  Dr.  Normandy  *. 


On  a  sitiiple  Volumetric  Process  for  the  Valuation  of  CochineaL    By  Dr.  F. 
Penny,  F.R.S.E.^  Prof,  of  Chemistry^  AndersofUan  University^  Glasgow. 

Within  the  last  few  years  several  eminent  chemists  hav6  rendered  important  ser- 
vice to  the  arts  hy  devising  simple  and  expeditious  processes  for  estimating  the  value 
of  technical  products.  In  the  application  of  volumetric  methods  of  analysis  their 
labours  have  been  most  successful. 

The  ffreat  aim  has  been  to  combine  economy  of  time  with  simplicity  of  manipula- 
tion and  accuracy  of  result  1'he  variety  and  extent  of  these  investigations  may  be 
sufficiently  indicated  by  referring  to  the  processes  of  chlorimetry,  to  Bunsen's  beautiful 
method  for  iodine,  Marguerite  s  process  for  iron,  Liebig  s  process  for  chlorine  and 
urea,  Pelouze  and  Schwarz's  processes  for  copper,  the  assaying  of  silver  according  to 
Gav-Lussac,  the  employment  of  bichromate  of  potash  for  the  estimation  of  iron,  tin, 
iodides,  &o.»  and  the  recent  methods  of  testing  the  potash-prussiates. 

In  this  field  of  inquiry,  however,  much  still  remains  to  be  done,  both  as  regards 
the  improvement  of  the  methods  already  in  use,  and  the  extension  of  our  powers  by 
«the  application  of  new  processes.  The  discovery  of  trustworthy  methods  of  deter- 
mining the  economic  value  of  madder,  cochineal,  oak-bark,  loewood,  and  of  many 
other  articles,  is  a  boon  still  to  be  desired,  and  the  attainment  of  which  is  confidently 
expected  from  the  progress  of  technical  chemistry. 

Several  processes  have  been  proposed  for  testing  cochineal.  The  high  price  and 
variable  quality  of  this  article,  as  well  as  its  liability  to  accidental  impurity  and  occa- 
sional adulteration,  render  the  discovery  of  a  suitable  method  exceedingly  desirable. 

The  adulterations  of  cochineal  have  frequently  been  noticed.  The  use  of  sulphate 
of  baryta  and  bone-black  was  detected  and  exposed  many  years  ago.  It  has  also 
been  adulterated  with  powdered  talc  and  carbonate  of  lead,  and  it  has  at  times  been 
found  mixed  with  a  coloured  paste,  moulded  into  small  grains,  to  resemble,  as  closely 
as  possible,  the  form  and  outline  of  the  insect  itself. 

Ground  cochineal  is  occasionally  adulterated  with  spent  or  exhausted  cochineal ; 
and  Persoz  states  that  the  entire  insect,  exhausted  more  or  less  with  water  acidulated 
with  vinegar,  has  been  dried  and  sold,  or  mixed  with  sound  cochineal. 

The  substance  called  '  Garblings,'  the  refuse  from  riddling  or  sifting  cochineal,  has 
likewise  been  added  to  the  article  in  bulk. 

As  imported,  the  principal  impurities  are  sand,  fibrous  organic  matter,  and  a 
resinous  substance  resembline  seed-lac. 

Of  the  different  methods  tnat  have  been  suggested  for  ascertaining  the  tinctorial 
powers  of  cochineal,  the  simplest  consists  in  exhausting  a  known  weight  with  water, 
and  examining  the  liquor,  made  up  to  a  certain  volume  by  the  addition  of  water,  in  the 
colorimeter,  according  to  the  method  proposed  by  Labillardi^re  for  madder  and  indigo. 

fierthollet  estimates  the  comparative  richness  of  cochineal  in  colouring  matter  by 
dosing  a  known  quantity,  dissolved  in  water,  with  a  standard  solution  of  chlorine. 

An  ammoniacal  solution  of  alum  has  also  been  proposed  for  the  volumetric  valua- 
tion of  cochineal.  The  insect  in  fine  powder  is  exhausted  with  water,  and  the  liquor 
and  washings,  being  concentrated  by  evaporation,  are  treated  with  a  standard  solution 
of  alum,  until  the  whole  of  the  colouring  matter  is  precipitated.  From  the  propor- 
tion of  alum  liquor  used  the  comparative  quality  of  the  cochineal  is  easily  determined. 

Brokers  and  others  estimate  the  value  of  cochineal  by  boiling  a  few  grains  of  the 
sample t  with  a  slip  of  flannel  for  a  quarter  of  an  hour,  in  water  to  which  small 
quantities  of  cream  of  tartar  and  chloride  of  tin  are  added.  The  flannel  is  afWrwards 
washed  and  dried,  and  according  to  the  shade  and  intensity  of  the  scarlet  colour 
communicated,  the  value  of  the  cochineal  is  judged  of. 

The  process  now  proposed,  though  far  from  fulfilling  all  that  could  be  wished,  has 
been  found  extremely  useful  in  comparing  different  samples  of  cochineal,  and  has 
proved  equally  serviceable  in  examining  specimens  of  lac-dye,  than  which  few  com- 
mercial substances  are  more  variable  in  quality. 

It  is  based  on  the  well-known  bleaching  properties  of  red  prussiate  of  potash  in 

*  This  invention  is  patented,  and  is  employed  in  the  Navy  and  at  Heligoland, 
t  Normandy,  Commercial  Analysis. 
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presence  of  a  free  alkali.  The  powers  of  red  prussiate  of  potash  as  a  discharger  or 
bleacher  of  organic  colouring  i>rinciples  have  heen  successfuUy  applied  hy  Mercer*,  and 
its  action  as  an  oxidizing  agent  fully  examined  and  explained  by  Playfair,  Baudraultf, 
Wallace ti  and  others.  Its  rapid  action  upon  the  colouring  matter  of  cochineal 
may  be  seen  by  adding  a  solution  of  the  salt  to  cochineal  dissolved  in  a  weak  ley  of 
caustic  potash  or  soda,  when  the  rich  purple  colour  of  the  cochineal  liquor  will  be 
speedily  discharged. 

In  applying  this  action  to  testing  the  quality  of  commercial  samples  of  cochineal, 
certain  precautions  require  to  be  strictly  observed,  and  of  these  the  most  important 
are,  to  use  the  solution  of  cochineal  perfectly  cold,  and  to  finish  off  the  process  as 
quickly  as  possible. 

Process,^^A  fair  quantity  of  the  sample  being  finely  pulverized,  20  grains  are 
weighed  out,  and  gently  heated  in  a  beaker  with  half  an  ounce  of  caustic  potash 
solution  and  one  oimce  of  water.  When  the  colouring  matter  is  completely  dissolved, 
one  ounce  of  cold  water  is  added,  and  the  mixture  allowed  to  cool. 

An  alkalimeter  is  made  up  with  5  erains  of  pure  and  dry  red  prussiate  of  potash 
in  the  usual  way.  This  solution  is  then  dropped  into  the  cochineal  liquor  till  the 
rich  purple  colour  is  discharged,  and  the  liquor  assumes  a  yellowish-brown  tint.  The 
moment  when  this  effect  is  produced  may  be  easily  ascertained  by  occasionally  spot- 
ting a  little  of  the  liquor  upon  a  white  slab.  The  number  of  measures  consumed 
shows  the  comparative  richness  of  the  sample  in  available  colouring  matter. 

In  applying  this  method  to  lac-dye,  the  operations  are  the  same  as  for  cochineal, 
except  that  a  larger  quantity  of  the  lac  must  be  employed,  as  the  amount  of  colouring 
matter  in  it  is  small  compared  with  tliat  in  cochineal. 

The  accuracy  of  this  process  may  of  course  be  easily  vitiated  by  the  presence  or 
addition  of  any  substance  that  acts  chemically  upon  the  a|;ent  of  valuation.  But 
nearly  all  volumetric  methods  of  analysis  are  open  to  this  objection ;  and  hence  they 
cannot  be  considered  as  intended  for  the  use  of  those  who  have  not  sufficient  chemicaJ 
knowledge  to  guard  against  such  obvious  sources  of  eiror. 


On  the  Manufacture  of  Iodine  and  other  Products  from  Kelp. 
By  Dr.  F.  Penny,  F.C.S. 

In  the  course  of  his  remarks,  Dr.  Penny  stated  that  the  results  of  some  hundred  tests 
showed  the  quantities  of  the  several  ingredients  found  in  kelp  to  be  as  follows : — In  good 
drift  weed — soluble  matter  75,  insoluble  matter  22,  water  3,  iodine  per  ton  14  lbs.,  potash 
salts  7  cwt.  In  the  inferior  drift-weed,  which  had  been  adulterated  with  sand  and 
stones,  the  proportions  were — soluble  matter  40,  insoluble  matter  50,  water  10,  iodine 
2  lbs.,  potash  salts  3f  cwt  In  cut  weed,  the  proportions  were — soluble  matter  60, 
insoluble  matter  35,  water  5,  iodine  2\  lbs.,  potash  salts  5|  cwt.  The  average  produc- 
tion from  a  ton  of  kelp  was,  from  drift-weed  kelp — iodine  12  lbs.,  muriate  of  potash 
4|  cwt.  (80  per  cent.),  sulphate  of  potash  2}  cwt.  (55  per  cent.),  alkaline  or  fished 
salt  2|  cwt.,  and  refuse  sulphur  \  cwt.  From  cut-weea  kelp  the  production  was — 
iodine  2}  lbs.,  muriate  of  potash  3)  cwt  (75  per  cent),  sulphate  of  potash  2^  cwt  (30 
per  cent),  alkaline  or  fished  salt  3^  cwt,  and  refuse  sulphur  \  cwt 

On  the  Composition  and  Phosphorescence  of  Plate- Sulphate  of  Potash. 

By  Dr,  Fred.  Penny,  F.CS.^  Prof  ofChem.^  Andersonian  Inst.^  Glasgow. 

[This  paper  may  be  referred  to  in  PhiL  Mag.  Bee.  1855.] 

On  a  Process  for  obtaining  Lithographs  by  the  Photographic  Process. 
By  Professor  A.  C.  Ramsay,  F.R.S. 

Prof.  Ramsay  described  a  process  by  whicb  Mr.  Robert  MTherson,  of  Rome,  had 
succeeded  in  obtaining  beautiful  photo-lithographs,— specimens  of  which  had  been 
hung  up  in  the  Photographic  Exhibition  in  Buchanan  Street.  The  steps  of  the  process 
are  as  mllows : — 1  •  Bitumen  is  dissolved  in  sulphuric  acid,  and  the  solution  is  poured 
on  an  ordinary  lithographic  stone.  The  aether  quickly  evaporates,  and  leaves  a  thin 
coating  of  bitumen  spread  uniformly  over  the  stone.   Ibis  coating  is  sensitive  to  light, 

«  Chem.  Soc.  ill.  t  Joum.  Pbarm.  vii.  %  Quart.  Joum.  toL  tii* 
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A  diseorery  made  originally  by  M.  Niepce  of  Chalons.  2.  A  negative  on  glass,  or 
waxed-paper,  is  applied  to  the  sensitive  coating  of  bitumen,  and  exposed  to  the  fall 
rays  of  the  sun  for  a  period  lon^r  or  shorter  according  to  the  intensity  of  the  light, 
and  a  faint  impression  on  the  bitumen  is  thus  obtained »  3.  The  stone  is  now  placed 
in  a  bath  of  sulphuric  ledier,  which  almost  instantaneously  dissolves  the  bitumen,  which 
has  not  been  acted  upon  by  light,  leaving  a  delicate  picture  on  the  stone,  composed  of 
bitumen  on  which  the  light  has  fallen.  4.  The  stone,  after  being  carefUlly  washed,  may 
be  at  once  placed  in  the  hands  of  the  lithographer,  who  is  to  treat  it  in  the  ordinary 
manner  witn  gum  and  acid,  after  which  proofs  may  be  thrown  off  by  the  usual  proeeas. 
Prof.  Ramsay  then  proceeded  to  state,  that  the  above  process,  modified^  had  been 
employed  with  success  to  etch  plates  of  steel  or  copper,  without  the  use  of  the 
bunn  :-^l.  The  metal  plate  is  prepared  with  a  coating  of  bitumen,  precisely  in  the 
manner  noticed  above.  2*  A  positive  picture  on  glass  or  paper  is  then  applied 4o  the 
bitumen,  and  an  impression  is  obtained  by  exposure  to  lignt.  3.  The  plate  is  placed 
in  a  bath  of  sther,  and  the  bitomen  not  acted  upon  by  light  is  dissolved  out.  A  beau- 
tlfUl  native  remains  on  the  plate.  4.  The  plate  is  now  to  be  plunged  into  a  galvano- 
plastic  bath,  and  gilded.  The  gold  adheres  to  the  bare  metal,  but  refuses  to  attach 
itself  to  the  bitumen.  5.  The  bitumen  is  now  removed  entirely  by  the  action  of  spirits 
and  gentie  heat,  llie  lines  of  the  negative  picture  are  now  represented  in  bare  steel 
or  copper,  the  rest  of  the  plate  being  coverea  by  a  coating  of  gold.  6.  Nitric  acid  fa 
now  applied  as  in  the  common  etching  process.  The  acid  attacks  the  lines  of  the 
picture  formed  by  the  bare  metal,  but  will  not  bite  into  the  gilded  surface.  A  perfect 
etching  ia  (hut  obtained.  ^.«_ 

On  the  ComposUUm  cf  Vdndt/ke^Broum. 
By  Thos.  H.  Rowney,  PhJ).y  F.C.S. 

This  pigment  is  of  organic  origin,  and  is  obtained  from  the  peat  beds  in  CasSel  in 
Germany.  It  is  a  brown  earthy4ooking  substance,  a  little  heavier  than  water.  It 
was  found  to  be  an  organic  acid  with  about  6*00  of  earthy  matter.  The  formula 
deduced  from  the  analyses  is  CmHjo  O^.  it  is  very  soluble  in  alkaline  solutions,  and 
forms  salts  with  various  metals  and  alkaline  earths.  Being  a  distinct  mineral,  the 
name  Vandykite  is  proposed  for  it. 

On  ih$  Compoiiiion  qfiwo  Mineral  Substances  employed  as  Pigmenis. 
By  Thob.  H.  Rowney,  PA.Z>.,  P.cA 

In  this  communication  two  new  minerals  are  described  which  have  for  some  con- 
siderable time  been  employed  as  pigment,  but  had  not  previously  been  described. 
The  first,  called  Indian  red,  is  brought  from  the  Persian  Gulf.  It  occurs  as  a 
coarse  powder  of  a  deep  red  colour ;  its  sp.gr.  is  3*843.  By  analysis  it  was  found 
to  be  a  silicate  of  iron,  naving  the  formula  Fe^O,+SiO|.  This  corresponds  in  con- 
stitution to  xenolite,  which  is  a  silicate  of  alumina  of  the  formula  Al^Oi-f-  SiO|« 

The  second  mineral,  called  raw  sienna,  is  obtained  from  Sienna.  It  is  a  soft 
earthy  substance,  of  a  brownish-yellow  colour ;  its  sp.  ffr.  is  3*46.  It  is  hvdrated 
silicate  of  iron  containing  a  small  quantity  of  alumina,  and  has  ^e  rormula 
4(FeiO^  Al,0,)4-SiO,-f  6HO.  The  name  proposed  for  it  is  Hypoxanthite;  in  con- 
stituQon  it  resembles  opaline  allophane,  and  Schrdtterite. 

Hypoxanthite 4(Fe,0j,  A1,0,)  -fSiO,-|-  6H0 

Opaline  allophane  ...   4Al)0,  4-SiOs-fl8HO 

Schrotterite 4A],0,  -fSiOj+lOHO. 

On  certain  Laws  obserifed  in  the  muiHal  acti(m  of /Shi^^ksmc  Acid  and  Wate^ 
By  Balfour  StxwART. 

The  object  of  this  paper  is  to  show  that  in  mixtures  of  sulphuric  acid  and  water 
there  It  a  distinct  dependence  on  the  chemical  equiralents  cs  these  substances,  and 
aeveral  hydrates  are  indicated. 

The  method  of  analysis  used  is  applicable  to  other  solutions. 

When  sulphuric  acid  combines^witn  water  the  space  occupied  by  the  compound  is 
less  than  that  occupied  by  the  ingredients  when  uncombined,  and  oonsequtntly  the 
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specific  grayity  of  the  mixture  is  greater  than  it  would  have  been  had  no  contraction 
taken  place* 

Assuming  the  specific  grayity  of  strone  liquid  add  to  be  1*8485  (that  of  water 
being  1),  we  may  find  what  oueht  to  be  the  specific  gravity  of  any  mixture  of  add 
and  water,  did  no  contraction  take  place. 

By  Dr.  Ure's  table  we  can  tell  the  actual  specific  gravity  of  such  a  mixture. 

Dividing  this  by  the  former,  we  have  the  proportional  condensation. 

The  proportional  condensation  is  greatest  for  sfrength  73  of  Dr.  Ure's  table,  which 
denotes  a  hydrate  composed  of  1  equivalent  liquid  a^  and  2  equivalents  of  water. 

Let  us  now  suppose  all  mixtures  stronger  than  a  given  mixture  to  be  formed  by  the 
combination  of  tnat  mixture  with  liquid  add,  and  all  mixtures  weaker  tiian  it  to  be 
formed  by  its  combination  with  water. 

If  we  call  this  aiven  mixture  our  standard,  and  take  its  specific  gravity  from  Dr« 
Ure's  table,  we  shall,  by  means  of  it,  be  referred  to  new  proportional  condensations 
difierent  from  tiiose  already  aUuded  to. 

Taking  as  our  standards  strengths  40,  43  and  45,  we  are  referred  to  a  maximum 
of  condensation  at  strength  73,  as  before. 

Taking  as  our  standards  strengtiis  50,  53  and  55,  we  are  referred  to  a  maximum 
between  strengths  84  and  85,  denoting  a  hydrate  composed  of  1  equivalent  of  liquid 
add  and  1  equivalent  of  water. 

Taking  as  our  standards  strengths  38,  40  and  45,  we  are  referred  to  a  maximum 
at  stren^  82,  denoting  probably  a  hydrate  composed  of  5  equivalents  of  liquid  add 
and  6  equivalents  of  water. 

From  this  it  appears,  that  were  we  to  use  as  standards  all  the  100  strengths  In 
Dr.  Ure*s  table,  we  should  be  referred  to  maxima  of  condensation  the  number  of 
which  would  be  much  less  than  100.  May  we  not  infer,  that  when  liquids  Of 
other  substances  mix  with  each  other  in  all  proportions,  all  strengths  of  such  mix- 
tures may  be  viewed  as  derived  from  definite  compounds  bavins  a  tendency  to  com- 
bine with  thdr  components  and  with  each  other,  thereby  forming  other  compounds, 
so  that  at  length  mixtures  of  any  strength  may  be  produced  ? 

It  might  be  advantageous  to  lay  off  the  different  strengths  in  Dr.  Ure's  table  as 
abscisss  of  a  curve,  of  which  the  corresponding  proportional  condensations  (for  a 
given  standard)  are  the  ordinates ;  thus  the  irregularities  would  become  apparent. 

It  might  also  be  advantageous  to  apply  this  analysis  to  metaUic  alloys  and  amal- 
gams, where  it  would  probably  indicate  those  possessed  of  properties  the  most  marked. 

On  the  Condition  of  the  Atmosphere  during  Cholera. 
By  R.  D.  Thomson,  i*/./).,  PM.S. 

The  chemical  condition  of  cholera  atmospheres  is  a  question  of  intense  interest  in 
the  subject  of  public  health ;  bu^  with  the  exception  of  the  unpublished  experimenti 
of  Dr.  Prout  in  1832,  comparatively  little  attention  appears  to  have  been  bestowed 
on  it.  One  of  the  most  striking  circumstances  connected  witii  the  occurrence  of  the 
disease  is,  that  no  change  very  palpable  to  the  senses  prevails,  and  even  one  may 
have  remarked  that  the  weather  nas  usually  been  exceedingly  agreeable.  In  Lon- 
don, at  St  Thomas's  Hospital,  the  neighbourhood  of  which  afforded  a  large  supply  of 
cholera  cases,  the  relative  weight  of  the  air  in  August  1854,  a  cholera  month,  and  in 
August  1855,  when  the  metropolis  was  in  an  extremely  healthy  condition,  is  exhi- 
bited in  the  following  table,  in  grains  per  cubic  foot : — 


1864. 
Week  endt&g 

Weigbtof 
cubic  foot 
ingniiu. 

isss. 
Weekending 

Weight  or 
coUcfoot 
ingniu. 

Aunist  5    ... 
„    12     .. 
„    19    ... 
„    26    ... 
Sept.    2   ... 
„      9   ... 

522-9 
526-7 
525-0 
523-5 
525-1 
530'3 

August  4    ... 

„    11    ... 
„    18   ... 
„    25   ... 
Sept.    1    ... 
„      8   ... 

516-9 
524-3 
525-9 
519*2 
523-0 
531-6 

Mean 

526*6 

Mean 

523*5 
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The  result,  as  deduced  from  this  tahle,  nvhich  hat  heen  calculated  approximately  from 
the  barometric  pressure  and  dry-  and  wet-bulb  thermometer,  is  analogous  to  that 
obtained  by  Dr.  Prout  in  1832,  as  the  author  was  informed  bv  himself.  Correspond- 
ing observations  have  been  made  at  Greenwich  by  Mr.  Glaisher,  and  the  same  con- 
clusions arrived  at ;  from  which  it  would  appear  that  this  superior  weight  of  a  given 
bulk  of  air  was  not  a  local  pbeenomenon,  but  was  difiused  to  considerable  distances. 
The  character  distinguishing  September  1854  from  the  corresponding  period  in 
1855,  was  the  absence  of  any  atmospheric  action  on  ozone  test-paper  in  the 
former  season,  while  during  the  present  year  the  oxidizing  influence  of  the  air  has 
never  been  absent  at  St  Thomas's  Hospital.  During  September  1854,  however, 
when  no  ozone  could  be  detected  in  Loudon,  its  action  was  sometimes  faintly  and 
often  very  strongly  marked  at  Lewisham,  near  Greenwich.  Throughout  tlie  same 
periods  the  air  was  exceedingly  stagnant ;  and  it  has  since  been  observed  by  Mr. 
Glaisher,  and  also  at  Vienna,  that  rapid  atmospheric  movement  is  prettv  constantly 
accompanied  by  an  oxidizing  condition  of  the  air.  With  reference  to  the  chemical 
composition  in  the  atmosphere  of  inhabited  localities  and  of  malarious  districts,  expe- 
riments have  usually  been  conducted  on  the  constitution  of  the  gases  which  enter 
into  the  composition  of  the  air.  But  the  results  seem  to  have  thrown  little  light  on 
the  possibility  of  the  production,  from  such  causes,  of  any  disease  characterized  bv  a 
regular  sequence  of  symptoms.  So  far  as  our  knowledge  warrants,  gases  can  eitner 
act  only  as  asphyxiating  media  by  tlie  exclusion  of  oxysen,  or  as  slow  or  rapid  poi- 
sons.  The  cause  capable  of  inducing  a  disease  formed  on  a  peculiar  type,  analogy 
leads  us  to  infer  must  be  an  organized  condition,  either  in  a  solid  form  or  in  a  finely 
difiused  or  vanorific  state.  The  fact  observed,  that  in  malarious  atmospheres  sulphuric 
acid  speedily  becomes  black,  also  points  to  the  propriety  of  examining  the  air  in  such 
situations,  with  the  view  of  filtering  from  it  solid  or  condensable  matter.  In  the  epi- 
demic of  1849-50,  the  author  examined  the  exterior  air  of  an  infected  district  with 
this  object  in  view,  to  the  extent  of  many  cubic  feet ;  but  the  result  was  comparatively 
negative,  and  led  to  the  inference  that  me  examination  of  large  masses  of  air  could 
alone  hold  out  any  prospect  of  a  successful  issue.  For  this  purpose  air  was  passed 
through  carefully  prepared  distilled  water,  contained  in  Woulfe's  oottles,  by  means  of 
a  large  aspirating  apparatus  of  the  capacity  of  16  cubic  feet,  which  was  kept  constantly 
in  action  during  the  dav  for  several  months.  Occasionally,  freezing  mixtures  were 
applied  to  portions  of  the  apparatus,  and  a  tube  filled  with  pumice  moistened  with 
sulphuric  acid  placed  next  the  aspirator  completed  the  series.  A  range  of  tubes  con- 
ducted the  air  from  a  cholera  ward  into  the  aspirator.  The  ward  was  32  feet  long, 
20  feet  wide,  and  9  feet  high.  The  air  was  drawn  from  the  centre  of  the  ward  near 
the  ceiling;  and  when  the  apartment  was  filled  with  cholera  patients,  the  air,  after 
traversing  several  layers  of  distilled  water,  was  speedily  charred  by  the  sulphuric  acid, 
previously  depositing  a  variety  of  solids  in  all  the  Woulfe*s  bottles,  which  could  even 
be  detected  in  some  measure  by  the  eye.  The  objects  consisted  of  blue  and  red  cotton 
fibres  from  the  dresses  of  the  inmates,  portions  of  hair,  wool,  fund,  sporules  of  fungi, 
abundance  of  vibriones  or  lower  forms  of  animal  life,  with  particles  of  silica  and  dirt. 
In  this  and  all  the  experiments  conducted  on  the  air  of  closed  apartments,  the  distilled 
water  was  rendered  strongly  acid  from  the  presence  of  sulphuric  and  sulphurous  acids 
derived  from  the  products  of  gas  and  coal  combustion.  Tne  distilled  water  employed 
in  these  experiments  was  boiled  for  some  time  previous  to  being  introduced  into  the 
apparatus,  and  was  divided  into  two  portions ;  one  part  being  placed  in  a  stoppered 
bottle  beside  the  Woulfe's  bottles  through  which  the  air  was  conaucted,  the  sediment, 
if  any,  being  afterwards  examined  and  compared  with  that  resulting  fix>m  the  experi- 
ment. When  the  ward  was  partially  full,  vegetable  epiderm,  vegetable  cellular  tissue, 
fragments  of  wood,  cotton,  linen,  vegetable  hairs,  a  sponge  spicule,  minute  fungi, 
spiral  vessels,  sporules,  spore  cases,  animal  epithelium,  oil-globules,  and  siliceous 
particles  were  detected ;  while  vibriones  were  entirely  absent,  or  at  least  mere  traces 
could  be  discriminated.  This  is  an  interesting  result,  since  in  the  first  case  only  98*6 
cubic  feet  were  examined,  and  of  the  partiiQly  empty  ward  240  cubic  feet  passed 
through  the  apparatus.  When  the  ward  was  empty,  cotton  fibres,  wool,  a  trace  of 
fundus  with  carbonaceous  and  siliceous  particles  were  alone  discernible,  the  amount 
of  air  examined  being  304  cubic  feet.  The  air  external  to  the  ward  and  in  the  im- 
mediate neighbourhood  afibrded,  from  560  cubic  feet,  one  cotton  fibre,  one  of  wod, 
a  crystalline  body  (probably  a  sponee  spicula),  sporules,  beautifiil  mycelia  of  fungi  in 
various  stages  of  development,  and  some  carbonaceous  matter.    The  distilled  water 
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in  this  instance  likewise  yielded  a  strongly  acid  reaction,  produced  by  sulphur  acids. 
The  possible  influence  or  sewer  atmospheres  predicated  interesting  results  from  an 
examination  of  such  air ;  and  accordingly  it  was  found  that  the  predominating  feature 
of  this  experiment  was  animal  life  in  the  form  of  swanns  of  vibriones  in  various 
stages  of  advancement.  The  chemical  reaction  in  tliis  case,  unlike  that  in  tiie  pre- 
ceding experiments,  was  invariably  alkaline,  due  to  the  evolution  of  ammonia  from 
the  nitrogenous  matters  contained  in  the  sewage  liquors.  These  experiments  render 
it  suflicienlly  obvious  that  organic  living  bodies  constantly  surround  us  in  close  apart- 
ments, and  particularly  that  animal  matter  under  certain  circumstances  is  likewise 
diffused  through  such  atmospheres.  They  fail  to  point  out  any  matter  capable  of 
communicating  cholera  from  one  individual  to  another  through  the  medium  of  the 
air,  and  therefore  are  highly  important  to  the  public ;  but  uiey  show  that  foreign 
animal  matter  iniurious  to  health  may  speedily  be  concentrated  in  certain  localities, 
which  wUl  undoubtedly  assist  in  the  proauction  and  propagation  of  disease  in  con- 
junction with  meteorological  conditions.  Pathological  investigations,  carefully  con- 
ducted by  the  author's  colleague,  Mr.  Rainey,  detected  in  one  case  an  entozoon  in 
the  glottis  or  upper  part  of  the  air-passage,  the  only  analogue  of  which  has  been 
found  in  the  substance  of  the  muscle  of  animals,  which  would  seem  to  indicate  that  the 
germ  of  this  creature  had  been  derived  from  the  atmosphere,  or  at  least  from  external 
sources. 

It  is  intended  that  these  experiments,  which  are  tedious  and  laborious  in  their 
character,  shall  be  extended  to  other  atmospheres,  so  as  to  obtain  comparative  series 
of  views,  so  to  speak,  of  air  modified  by  the  influence  of  different  diseases. 


On  Ceueine,  and  a  method  of  determining  Sulphur  and  Phosphorus  in  Organic 
Compounds  in  one  operation.  By  Dr.  Aug.  Vcelcker,  I^rof,  of  Chemistry 
in  the  Boyal  Agricultural  CoUege,  Cirencester. 

When  milk  is  mixed  with  a  saturated  solution  of  common  salt  and  heated,  the 
caseine  coagulates  like  albumen,  and  separates  almost  completely,  if  sufficient  salt- 
solution  has  been  employed. 

The  caseine,  thus  separated  from  milk,  washed,  dried,  and  exhausted  with  alcohol 
and  sBther,  on  analysis  furnished  the  following  results : — 

Carbon 50-97 

Hydrogen    7*43 

Nitrogen 15-09 

Oxyeen    17-99 

Sulphur    1-15 

Phosphorus *39 

Ash 6*98 

The  ash  consisted  chiefly  of  phosphate  of  lime,  which  rendered  it  doubtful  whether 
or  not  there  was  any  phosphorus  present  in  another  state,  as  that  of  phosphoric  acid. 
With  the  view  of  determining  this  point,  the  impure  caseine  obtainea  with  com- 
mon salt  was  dissolved  in  dilute  caustic  ammonia,  tne  solution  filtered  and  precipi- 
tated with  acetic  acid.  It  was  then  washed  with  cold  distilled  water,  dried,  and  again 
extracted  wiUi  alcohol  and  sether.  Dried  at  110^  C,  it  furnished,  on  combustion 
with  chromate  of  lead,  the  following  results : — 

Ash  deducted. 

Carbon 53-43     53*61 

Hydrogen 712     7-14 

Nitrogen 15-36     15-47 

Oxygen 21-92     21-99 

Sulphur 1-11     Ill 

Phosphorus -74     -74 

Ash -32 


100-00  100-00 

It  was  thus  remarkably  free  from  inorganic  matters^  anc|  the*phosphorus  mentioned 
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in  the  analysis  cannot  therefore  have  occurred  in  the  caseine  in  the  form  of  a  phos- 
phate, but  must  have  existed  in  it  in  a  peculiar  state  of  organic  combination*  This 
amount  of  phosphorus  is  equal  to  1*70  of  phosphoric  acid,  a  quantity  nearly  six  times 
as  large  as  the  whole  amount  of  ash  in  the  sample  of  caseine  analysed. 

In  caseine  prepared  at  diffbrent  times,  invariably  free  phosphorus,  amounting  from 
•50  to  '75  per  cent.,  was  detected. 

The  metnod  employed  for  determining  sulphur  and  phosphorus  in  caseine,  in  one 
operation,  was  the  fbllowing  :— 

About  18  grs.  of  the  dried  and  finely  powdered  caseine  was  mixed  with  six  times 
its  weight  of  a  mixture  of  pure  carbonate  of  soda  and  nitre,  and  this  mixture  intro- 
duced in  small  quantities  into  a  large  red-hot  silver  or  platinum  crucible.  The  white 
fused  mass  was  dissolved  in  hydrochloric  acid,  and  the  sulphuric  acid  thrown  down 
with  chloride  of  barium.  From  the  weight  of  the  sulphate  of  baryta  the  sulphur  was 
calculated.  The  excess  of  baryta  was  next  removed  with  pure  sulphuric  acid,  after 
which  the  acid  liquid  was  supersaturated  with  caustic  ammonia,  which  precipitated  a 
small  amount  of  phosphates.  The  ammonia  precipitate  was  collectea  on  a  filter, 
washed,'  dried,  and  weighed.  The  filtrate  was  finally  mixed  with  an  ammoniacal 
solution  of  sulphate  of  magnesia,  which  threw  down  the  phosphoric  acid,  produced 
under  the  oxidising  influence  of  nitre  from  the  organic  phosphorus  contained  in  the 
caseine. 

Comparative  experiments  with  sugar  and  the  same  oxidizing  mixture  employed  in 
the  phosphorus-determination  of  caseine,  gave  only  negative  results,  and  thus  snowed 
that  there  was  no  phosphorus  present  in  any  form  in  the  mixture  of  carbonate  of 
soda  and  nitre.  __^_^ 

On  some  qfthe  B(mc  ConMuents  of  Coal-Nc^hUuu    By  €•  Grkville 
WiLLiAM0»  Assistant  to  Dr.  Anderson,  Glasgow  University. 

In  this  paper^  which  forms  part  of  a  series  of  researches  on  the  volatile  organic 
bases,  the  author  shows,  that  although  the  points  of  difference  between  the  gelatinous 
tissue  of  bones,  cinchonine,  coal,  and  bituminous  shale,  are  as  well  marked  as  it  is 
possible  for  them  to  be,  that,  nevertheless,  the  volatile  alkaloids  produced  by  their 
destructive  distillation  are  almost  identical,  thus : — 
Gelatinous  Tissues, 

pyrrol*. 

Pyridine*. 

Picoline*. 

Lutidine*. 

Collidine*. 

Aniline*. 

Three  intervals  are  seen  to  exist  in  the  coal  series,  namely  pyridine,  lutidine,  and 
ooUidine.  The  author  proceeds  to  show,  that  by  a  careful  fractional  distillation  of  the 
bases  obtained  by  treatment  of  crude  naphtha  with  sulphuric  acid,  and  subsequent 
distiUation  of  the  acid  liquid  with  lime,  fluids  may  be  obtained  boiling  at  242^,  310^, 
and  345"  Fahr.  He  converted  these  fractions  into  platinum  salts,  which  on  analysis 
gave  numbers  almost  exactly  agreeing  with  those  required  by  theory  for  the  three  basea 
last  mentioned. 

As  a  fiurther  confirmation  of  the  identity  of  the  pyridine  from  coal-tar  with  that  from 
bone-oil,  he  transformed  the  platinum  salt  by  protracted  boiling  with  water  into  the 
bihydrochlorate  of  platino-pyndine, 

the  per-centage  of  platinum  corresponding  closely  with  that  required  by  the  formula. 
*  Anderson,  Trans.  Royal  Soc  Edinb.,  vol.  xvi.  part  4;  vol.  xx.  part  2  ;  and  vol.  xxi.part  1. 
%  Oerhardt,  Revue  Scientif.,  vol.  z.  p.  186. 
f  Greville  Williams,  Trans.  Royal  Soc  Edinb.,  voL  xzi.  part  2. 
§  Runge  (1834),  PoggendorflTs  Annalen,  vols.  xxxi.  &  xxxH. 
II  Anderson,  Trans.  Royal  Soc.  Edinb.,  vol.  xvi.  part  2. 
f  Greville  Williams  (1854),  Quart  Joum.  Chem.  Soc  Lond. 
*•  OrtviUe  Williams  (1804),  Fhil.  Mag. 


Cinchonine* 

Coal. 

Dorset  Shale, 

Pyrrol  f. 

Pyrrol  §. 

Pyrrolf. 

I^ridinef. 

*.. 

Pyridine**. 

Picoline  f. 

Picolhiejl. 

Picoline  t. 

Lutidine  f. 

... 

Lutidine^. 

Collidinef. 

... 

Collidinef. 

Chinoline^. 

Chinoline§. 

Parvoline  % 

Lepidinej. 

Anilinef. 
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On  a  Process  for  oUaining  and  purifying  Glycerine^  and  on  some  of  Us 
Applications.    By  G.  F.  Wilson. 

The  manner  in  which  it  is  prepared  is  hy  placing  a  piece  of  common  fat  in  a  quan- 
tity of  supersaturated  steam  ;  the  fat  is  decomposed,  and  resolves  itself  into  two  sub- 
Btanoesy  vis*  an  acid  and  glycerine.  The  latter,  having  a  taste  like  sugar,  is  applicable 
to  the  oure  of  bums,  rheumatism,  and  ear  diseases ;  it  is  a  substitute  for  cod-hver  oil, 
and  also  for  spirits  of  wine ;  also  for  the  preservation  of  flesh  ;  and  can  be  applied  to 
photography,  and  preserving  animals  in  tneir  natural  colours. 


GEOLOGY. 

On  the  condition  of  the  Uaukedalr  Geysers  of  Iceland,  Juhfy  1855. 
By  Robert  Allan,  F.R.'S^.,  P.G.S.  ^o. 

Tbb  Geyiert  of  Iceland,  like  most  volcanic  phtenomena  in  other  regions,  are  change- 
able in  their  action,  and  from  time  to  time  alter  in  their  character  and  appearance. 
Some  of  them,  it  la  a  well^aacertained  fact,  are  steadily  increasing  in  activity  and 
intensity,  while  others  are  as  distinctly  growing  weaker.  Those  of  Haukedalr, 
towards  the  south- western  extremity  of  the  island,  are  the  hot  springs  best  known 
to  us,$  and  although  there  can  be  little  question  that  they  fall  under  the  category  of 
diminishing  Geysers,  their  action  is  still  powerful,  and  their  structure  most  remark- 
able. These  Oeysers,  according  to  welUauthenticated  Icelandic  history,  came  into 
existence  in  the  fifteenth  century,  namely,  in  the  year  1446.  What  phsenomena 
attended  their  eruption  at  that  period  we  are  not  informed,  but  their  action  is  under- 
stood among  scientific  men  in  Iceland,  to  have  been  then  and  long  after  mach  more 
powerful  than  it  now  is ;  nor  is  the  statement  made  by  Olavsen  and  Paulson,  that 
the  eruption  of  the  Qreat  Geyser  in  the  year  1773  rose  to  the  height  of  860  feet> 
however  incredible  in  our  eyes,  disbelieved  by  well-informed  men  in  that  country. 

But  coming  down  to  our  own  times,  and  taking  facts  upon  which  there  can  be  no 
possible  doubt,  we  still  find  the  description  and  drawings  of  these  Geysers,  as  de- 
tailed by  each  successive  visitor  who  has  published  any  account  of  them  during  the 
corrent  century,  dlffisr  materially  in  particulars.  Sir  George  Mackenzie's  narrative, 
in  1810,  is  a  ftdthftd  and  interesting  onej  but  the  changes  which  have  occurred 
in  the  intervening  forty-five  years  are  sufficiently  remarkable  to  render  them  worthy 
of  record. 

The  entire  area  of  these  hot  springs  cannot  exceed  sixteen  or  twenty  acres,  and 
its  extreme  length  (torn  north  to  south  is  not  above  a  quarter  of  a  mile.  They  are 
situated  at  the  foot  of  Langarfiall>  a  crag  about  300  feet  high,  upon  rather  elevated 
flat  ground,  commanding  a  wide  open  view  over  a  fine  verdant  plain  to  the  east  and 
south,  Blafell  and  other  mountains  partly  capped  with  snow  rising  to  the  north  with 
great  magnificence.  Even  the  white  point  of  Hecla  may  be  distinguished  in  this 
locality  some  thirty  miles  distant. 

This  area  or  field  slopes  to  the  south,  and  also  falls  away  towards  the  river  on  the 
east,  so  that  the  Great  Geysers  is  situated  not  onl^  towards  the  northern,  but  also 
on  the  higher  portion  of  the  ground.  The  Strokr  is  distant  about  120  yards  south- 
ward of  the  Geyser)  and  the  little  Strokr  perhaps  100  yards  still  fluther  south  and 
in  nearly  a  direct  line.  These  are  the  thtee  principal  springs  at  present  erupting, 
and  although  there  are  from  forty  to  fifty  other  apertures  in  the  vicinity,  and  par- 
ticularly towards  the  lower  or  southern  extremity  of  the  field,  some  of  which  emit 
water  with  violent  ebullition  and  much  noise,  yet  to  these  three  alone  can  the  title 
of  either  Geyser  or  Strokr  be  properly  applied^the  former,  that  is  the  Geysefi 
meaning  "  Agitator,"  and  the  latter,  or  Strokr,  being  the  common  Icelandic  name 
ibr  a  chum.  To  the  Strokrs  the  appellation  of  Roaring  Geyser  and  New  Geyser  are 
given  by  previous  travellers ;  but  as  this  rather  tends  to  confusion,  we  shall  retain  the 
names  given  them  by  the  peasantry,  about  which  there  can  be  no  misapprehension. 

On  1^  higher  ground  than  even  the  Geyser^  and  more  towards  the  aforemen* 
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tioned  crag,  are  two  tremendous  holes  or  underground  caTems,  30  or  40  feet  deep, 
filled  and  seething  over  with  boiling  water  of  the  most  perfect  limpidity.  These  are 
coated  to  their  edge  with  a  thin  crust  of  earth  or  crumbly  rock ;  and  although  really 
beautiful  objects,  such  vast  caldrons  can  scarcely  be  gazed  into  from  so  unsound  a 
margin  without  a  certain  feeling  of  awe.  Several  of  the  holes  in  the  lower  portion 
of  the  field  are  of  a  similar  description,  being,  in  fact,  irregularly  shaped  caverns, 
quietly  running  over  with  boiling  water,  which  to  their  bottom  is  as  clear  as  crystal, 
and  of  a  fine  light  green  hue.  In  one  of  them  we  observed  large  bubbles,  probably 
a  foot  in  diameter,  rapidly  evolved,  and  rising  in  one  direct  line  from  some  lower 
region  to  another  higher  up,  but  which  did  not  ascend  to  the  surface ;  nor  could  we 
perceive  that  they  had  any  direct  communication  with  other  orifices  in  the  vicinity, 
although  undoubtedly  some  such  existed.  Some  of  the  smaller  holes  bubble  out 
water  with  much  noise,  and  six  of  these,  we  noticed,  close  to  others  perfectly  limpid, 
emitted  boiling  mud. 

The  paramount  objects,  however,  of  this  wonderful  locality  are  the  Geyser  and 
the  two  Strokrs,  and  to  these  we  shall  confine  our  remarks. 

The  Geyser  is  the  only  one  of  the  three  which  has  formed  a  mound  or  siliceous 
deposit  round  its  orifice.  From  the  sloping  nature  of  the  ground  this  mound  is 
more  than  one-half  higher  on  the  east  than  it  is  on  the  west  side,  and  extends  three 
or  four  times  farther  in  the  former  than  it  does  in  the  latter  direction,  attributable, 
probably,  to  the  greater  prevalence  of  westerly  winds  in  this  locality. 

The  western  side  may  be  15  to  20  feet  in  height,  the  eastern  can  be  little  short  of 
25  or  30.  The  northern,  the  western,  and  the  southern  are  comparatively  abrupt, 
while  that  on  the  east  slopes  away  gradually ;  but  throughout,  they  form  one  mass 
of  siliceous  deposit,  which  is  roughened  on  the  surface  with  what,  at  a  little  di- 
stance, might  be  taken  for  an  irregular  circular  flight  of  steps.  The  section  of  the 
Geyser  may  be  compared  to  a  funnel,  its  pipe  or  orifice  resembling  the  stalk,  and  its 
cup  or  basin  the  head. of  that  utensil.  The  cup  is  nearly  round,  its  diameters 
taken  in  opposite  directions  being  72*6  and  68*1 ;  while  its  depth,  measuring  per* 
pendicularly  from  a  line  drawn  across  its  margin,  appeared  to  be  nearly  4  feet.  The 
pipe  we  ascertained  to  be  83*2  in  depth,  and  rather  more  than  10  feet  in  diameter. 
Under  ordinary  circumstances,  when  the  Geyser  is  quiescent,  this  cup  and  pipe 
are  filled  to  the  brim  with  limpid  hot  water,  which  ever  and  anon,  but  at  totally 
irregular  periods,  boils  up  in  the  centre,  and  then  the  water  runs  over,  principally  at 
the  points  where  the  lip  is  a  few  inches  lower  than  elsewhere  in  the  circle.  Hiis  is 
a  mere  abortive  attempt ;  when,  however,  an  eruption  takes  place,  which  almost 
invariably  is  preceded  by  a  premonitory  subterranean  rumbling  noise,  resembling  the 
looming  of  distant  cannon,  and  by  a  trembling  of  the  earth  under  foot,  these  ebullitions 
rise  higher,  first  in  a  mass  of  2  or  3  feet,  which  opens  in  the  centre,  and  surges 
outwards  like  a  wave,  and  then  the  water  is  suddenly  ejected  into  the  air,  with  Uie 
velocity  and  din  of  some  hundred  sky-rockets,  the  entire  mound  being  immediately 
overflowed.  This  occurred  four  times  during  the  thirty-six  hours  we  were  on  the 
spot,  two  of  these  eruptions  being  on  the  grandest  and  most  brilliant  scale ;  which, 
after  waiting  patiently  for  no  less  than  twenty-seven  hours,  without  the  slightest 
appearance  of  action,  we  were  fortunate  enough  to  witness,  the  first  at  half-past  eleven 
at  night,  the  other  at  six  the  following  morning.  After  an  eruption,  the  water  re- 
cedes in  the  pipe,  and  not  only  is  the  cup  left  entirely  dry,  but  8  or  10  feet  of 
the  pipe  is  likewise  emptied.  The  inside  of  the  pipe  appears  perfectly  smooth,  and 
is  nearly  circular ;  but  the  cup,  or  upper  portion  of  the  funnel,  as  well  as  the  entire 
mound  outside  of  it,  are  both  covered  with  siliceous  incrustations,  deposited  by  the 
water,  and  doubtless  still  more  by  the  volumes  of  steam  or  spray  arising  from  it. 
Inside  of  the  cup,  these  incrustations  present  a  smooth,  dull  ash-gray  coloured  crust, 
dotted  with  occasional  pure  white  concretions  of  extreme  beauty.  When  broken  up, 
this  crust  yields  an  exceedingly  hard  sinter,  bearing  considerable  resemblance  in 
colour,  when  cut  and  polished,  to  some  varieties  of  madrepore.  Outside  the  mound, 
these  incrustations  assume  the  figure  of  cauliflower  heads,  and  many  other  forms, 
which,  although  deposited  perfectly  white,  shortly  become  gray ;  and  which,  not- 
withstanding their  being  as  entirely  siliceous  as  those  of  the  hud  sinter  inside  the 
cup,  are  too  porous  and  fibrous  in  their  structure  to  admit  of  being  polished.  But 
the  finest  specimens  of  these  incrustations  are  to  be  found  at  some  of  the  smaller  ori- 
fices lower  down  the  field,  where  they  are  much  varied  in  colour,  structure,  awl 
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appearance ;  often  so  extremely  fragile,  as  to  crumble  on  being  handled,  and  occa- 
sionally forming  mere  coatings  of  the  most  delicate  description,  on  vegetable  or 
bony  matter — nay,  even  upon  portions  of  clothing  material,  or  scraps  of  writing  or 
printed  paper. 

Both  of  the  Strokrs  differ  from  the  Geyser  in  being  mere  round  holes  or  pipes, 
neither  funnel-shaped  at  their  orifices  nor  raised  above  the  surface  of  the  ground. 
They  likewise  differ  from  it  in  the  fact  that  they  afford  no  premonitory  symptom  of 
a  coming  eruption —no  previous  warning,  but  all  at  once  dart  into  the  atmosphere 
with  extreme  violence.  The  depth  of  the  Strokr  approximates  to  that  of  the  Great 
Geyser — being,  according  to  our  measurement,  S7i  feet,  but  the  diameter  of  its  pipe 
is  rather  under  9  feet. 

Shortly  after  our  arrival,  the  guides  cut  about  a  barrowful  of  turf,  which  they 
threw  into  this  Strokr.  This  at  first  apparently  stopped  the  violent  ebullition  which 
can  be  seen  always  going  forward  in  this  remarkable  spring  at  the  depth  of  10  or 
12  feet,  but  in  the  course  of  ten  minutes  it  began  to  roar,  and  then  we  had  an 
instantaneous  and  truly  magnificent  eruption.  The  water  did  not  appear  in  a  column, 
as  most  fountains  do,  but  in  a  continued  intermittent  series  of  many  jets  all  at  one 
moment,  having  different  forces,  and  unitedly  presenting  one  grand  pyramidal  jet 
d'eau  of  the  most  symmetrical  and  graceful  description.  Calculating  from  a  little 
distance  in  proportion  to  the  figures  standing  by  it,  we  were  satisfied  that  some  of 
the  principal  ejections  on  this  occasion — and  there  were  fully  thirty  of  them,  lasting 
in  all  about  ten  minutes — must  have  been  from  90  to  100  feet  in  height,  and  darkened 
as  the  water  naturally  appeared  from  the  turf  thrown  into  it,  the  effect  was  exceed- 
ingly striking.  About  twelve  hours  afterwards  we  repeated  the  dose,  but  the  Strokr 
would  not  act  until  it  received  a  double  allowance,  and  then  it  chd  so  much  to 
the  same  effect  as  previously,  throwing  up  stones  and  portions  of  the  turf  to  its 
highest  elevation.  Three  times  subsequently  during  our  short  stay  it  erupted  spon- 
taneously, but  on  none  of  the  occasions  was  it  so  fine  as  when  provoked  by  our 
feeding  it  vnth  turf.  The  Little  Strokr  is  very  violent  and  very  noisy.  Its  eruptions 
are  feathery  and  extremely  beautiful,  although  it  rarely  rises  above  30  feet,  and 
from  the  less  regular  form  of  its  orifice,  is  not  so  symmetrical  as  its  larger  namesake. 

The  action  of  these  hot  springs  during  eruption  is  not  that  of  a  mass  of  VTater 
driven  up  in  column,  as  the  description  and  drawings  of  most  previous  visitors 
would  lead  one  to  expect.  The  old  print  published  by  Sir  John  Stanley  so  far  back 
as  1789  comes  nearer  to  what  we  witnessed  than  anything  bearing  more  recent  date. 
Instead  of  a  column,  it  is  rather  that  of  a  multitude  of  jets  possessing  different  in- 
tensities, all  working  simultaneously ;  so  that,  whilst  a  few  of  them  rise  perpendicu- 
larly and  attain  the  highest  elevation,  others  having  less  power  apparently  stop  short, 
and  others  again,  being  slightly  inclined,  are  thrown  out  somewhat  obliquely — all 
this»  be  it  remembered,  at  one  and  the  same  moment,  the  jets  intermitting,  altering, 
and  repeating  their  action  with  the  utmost  rapidity,  and  affording  to  an  onlooker, 
on  a  quiet  day,  one  of  the  most  sublime  and  magnificent  objects  in  nature.  No 
doubt  the  ejection  from  the  orifice  of  the  pipe  takes  place  in  a  columnar  mass.  This 
we  distinctly  observed  it  did  at  the  Great  Geyser,  to  the  height  of  10  to  15  feet  above 
the  rim  of  the  cup ;  but  being  accompanied,  as  these  eruptions  of  boiling  water 
naturally  are,  by  vast  volumes  of  steam,  and  withal  so  rapidly  changeful  in  their 
movements,  it  is  not  easy  to  ascertain  exactly  what  goes  on  near  the  orifice  at  the 
moment  of  propulsion.  But  under  no  circumstance  did  this  column,  as  it  issued 
10  feet  diameter  from  the  mouth  of  the  pipe,  remain  long  in  that  form.  It  surged 
outwards,  and  was  in.  mediately  forced  up  in  jets,  which,  rising  abruptly  above  the 
volumes  of  steam,  broke  in  the  most  graceful  feathery  masses  in  every  direction. 
Stones  thrown  in,  and  particularly  the  masses  of  turf  with  which  we  supplied  the 
Strokr,  were  driven  out  to  the  highest  extremity  of  these  jets,  some  of  them  falling 
outwards,  and  others  dropping  into  the  vortex,  and  being  a  second  or  a  third  time 
driven  into  the  atmosphere.  How  all  this  takes  place — the  structure  of  the  ma- 
chinery which  causes  such  magnificent  action— or,  in  fact,  what  goes  on  underground, 
it  is  not  my  province  to  speculate  upon. 

I  close  these  remarks  by  noticing  a  few  of  the  recent  changes  which  are  observable 
in  this  locality.  Sir  John  Stanley  in  1789  found  the  pipe  of  the  Geyser  61  feet  deep, 
and  8^  in  diameter.  The  funnel,  or  basin,  as  he  terms  it,  is  stated  at  that  period  to 
have  been  8  feet  in  depth  and  60  feet  in  diameter.    ''Both  of  t^ese,"  he  says,  "have 
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been  eyidently  fonned  by  gradual  deposition  from  the  water,  and  a  moand  round 
them  has  in  like  manner  been  fonned  30  feet  high,  and  extending  in  varioaa  direc* 
tions  to  distances  of  80,  100  or  120  feet."  The  great  eruptions,  which  by  theodo- 
lite he  ascertained  to  rise  96  feet,  took  place  every  two  hours,  and  lasted  15  to  20 
minutes.  The  Strokr  he  states  to  be  6  feet  10  inches  in  diameter,  and  its  eruption 
to  be  much  more  columnar  than  that  of  the  Geyser,  and  rising  to  the  height  of  132 
feet.  In  1810  Sir  George  Mackenzie  found  the  pipe  60  feet  deep  and  10  in  diameter, 
and  its  basin  only  3  feet  deep,  and  from  46  to  58  feet  across— the  configuration 
of  the  latter  in  his  time  not  being  round,  but  indented,  as  it  were,  at  one  side.  The 
Geyser  eruption  he  estimated  as  rising  to  90  feet,  and  the  periods  of  its  action  were 
more  frequent  than  now.  The  Strokr,  Sir  George  savs,  played  magnificently  to  the 
height  of  70  feet  for  half  an  hour  at  a  time.  Henderson,  in  1815,  who  paid  the 
lociJity  two  visits,  estimated  the  Geyser  eruption  at  150  feet,  and  that  of  the  Strokr 
as  even  higher  than  200  feet.  The  French  in  1836  made  the  depth  of  the  Geyser 
75i  feet,  the  breadth  of  the  basin  52^,  the  height  of  its  eruptions  105,  and  the  dia* 
meter  of  the  pipe  16  feet.  The  Strokr  they  noticed  to  rise  to  the  height  of  92  feet, 
and  the  diameter  of  its  pipe  they  give  at  8  feet,  and  its  depth  at  65  feet. 

Professor  Bunsen,  in  1846,  who  spent  eleven  days  upon  uie  locality,  found  the  Gey« 
ser  about  66  feet  deep,  and  estimated  its  eruption  at  140  up  to  177  feet.  The  Strokr, 
he  says,  is  43  feet  deep,  and  only  t  in  diameter,  and  he  estimated  its  eruption  at  160 
feet.  Comparing  these  descriptions  and  measurements  with  each  other  and  with 
our  own,  it  is  pretty  evident,  that  whether  the  intensity  of  the  eruptions  of  these 
Geysers  be  greater  or  less  now  than  they  have  been  during  the  past  seventy  years,  they 
assuredly  have  fallen  off  exceedingly,  both  in  their  frequency  and  in  their  duration. 
No  doubt  the  action  is  more  powerful  at  one  time  than  another,  or  at  one  season 
than  another  i  indeed  it  is  believed  to  be  more  so  in  damp  and  wet  weather  than 
during  dry  seasons.  The  supply  of  water  to  the  springs  must  vary,  and  the  evapo- 
ration at  the  surface,  dependent  on  the  currents  of  air,  may  also  have  its  effect  upon 
their  action.  Still,  that  the  quantity  of  water  emitted  from  them  on  the  whole  is 
much  less  than  it  once  was,  there  can  be  no  question. 

Sir  John  Stanley  found  the  great  eruptions  of  the  Geyser  take  place  every  two 
hours.  Henderson,  in  1815,  says  that  the  Gkyser  erupted  in  the  most  imposing 
manner  every  six  hours.  We  waited  twenty- seven  hours  before  anything  of  the  kind 
occurred;  and  the  eruptions  of  the  Strokr,  which  Sir  George  Mackenzie  gazed  upon  for 
half  an  hour  at  a  time,  never  now  last  above  eight  or  ten  minutes.  Another  obvious 
change  has  been  going  forward,  and  is  still  progressing,  in  the  mound  of  the  Geyser, 
arising  from  the  rapid  deposit  of  siliceous  matter  upon  its  aides*  The  edge  of  Uiismound 
forms  the  rim  of  the  circular  cup,  which  Sir  John  Stanley  and  Sir  George  Mackenzie 
both  describe  as  about  60  feet  across.  This  has  now  extended,  still  however  in  a 
nearly  circular  form,  to  no  less  than  68  by  72,  and  the  size  and  bulk  of  the  mound 
must  have  correspondinglv  increased.  On  the  whole,  such  decided  chang^  upon  the 
aspect  of  these  Haukedalr  Geysers  leave  little  doubt  that  their  action  is  becoming 
rapidly  weaker,  and  that  the  time  may  not  be  far  distant  when  their  forces,  like  those 
of  Hecla  in  the  vicinity,  will  become  nearly  quiescent.  There  are  oUier  similar  hot 
springs  in  the  island,  especially  to  the  north,  which  are  known,  on  the  contrary,  to 
be  steadily  increasing ;  and  I  am  sanguine  of  having  it  in  my  power  ihortly  to  place 
in  the  hands  of  our  scientific  men  a  detailed  account  of  some  of  these  to  os  hitherto 
almost  unknown  Geysers  in  Iceland. 

On  the  Superficial  Deposits  laid  open  by  the  CtUHngs  on  the  Inverness  and 
Nairn  Railroad.    By  Georgb  Andsrsok. 


On  the  recent  Discovery  of  Ichihyoliies  and  Cnistacea  in  the  Tikskmes  of 
KinffUnh  Berrfordshire.  By  Richard  Banks,  Communicakd  by  ms 
President 

The  discovery  of  fossil  fishes  and  minerals,  highly  illustrative  portions  of  the 
crustacean  Pterygotus,  bv  Mr.  R.  Banks,  was  adverted  to  by  Sir  R.  MnrchisoQ,  the 
detialed  description  of  wnich  was  referr^  to  the  Geological  Society  of  London. 
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NoHee  of  ike  Discovery  qf  Ickthyosaurus  and  other  Foaiis  in  the  iate 
Arctic  Searching  ExpediHony  1852-54.  By  Captain  Sir  Edward 
Belcher,  CL^. 

The  position  where  the  remams  of  the  Ichthyo&auras  were  found  on  the  summit 
of  £xmouth  Island,  about  700  feet  above  the  sea-level,  b  in  lat.  77^  16' N.,  and 
long.  96^  W.  The  upper  stratum  of  limestone  is  about  30  feet  in  thickness, 
dipping  at  an  angle  of  7°  westerly.  The  inferior  stratum  is  of  red  sandstone  of 
a  deep  red  colour,  which  gave  to  me  island,  in  the  first  instance,  the  name  of  Red 
Island. 

The  base  of  the  island  is  of  a  friable  disintegrating  sandstone,  which  has  been 
worn  away  on  all  sides,  leaving  the  concentric  elevation  equal  to  one-third  of  its 
original  diameter,  and  rising  so  abruptly  from  its  base  as  to  be  accessible  only  on 
its  western  end. 

These  fossils  were  examined  by  Professor  Owen,  and  described  as  follows : — 

"  The  specimens  submitted  to  me  by  Captain  Sir  Edward  Belcher,  which  form 
the  subjects  of  plate  31,  are  fossil  remains  of  vertebrae  and  portions  of  ribs  of  an 
Ichthyosaurus. 

"  Figs.  ],  2,  and  3  represent  the  largest  and  best  preserved  fossil,  which  is  the  body 
of  an  anterior  abdominal  vertebra.  It  presents  the  ichthyic  character  of  the  con- 
cavity of  the  articular  surface  on  both  the  front  and  back  part  of  the  centrum  c ;  with 
the  character  of  co-existing  diapophyses  d  and  parapophyses  p,  not  known  in  fishes, 
but  which  the  EnaUosauria  present  in  their  anterior  trunk-vertebrse,  in  common 
with  the  Dinosauria,  Crocodilia,  and  other  highly  organized  reptiles.  The  generic 
characters  of  the  Ichthyosaurus  are  manifested  in  the  shortness  (i.  e.  the  relatively 
small  fore  and  aft  diameter)  of  the  centrum  as  compared  with  its  breadth  and  height, 
and  in  the  shape  of  the  neurapophysial  surfaces  n  p,  and  their  proportions  to  the 
free  neural  surface  n.  With  regard  to  the  specific  character  of  thb  vertebral  cen- 
trum, its  proportions  pretty  closely  accord  with  those  of  the  Tchthyoaaurus  acutua 
from  the  Whitby  lias ;  but  this  would  be  quite  inadequate  ground  for  a  reference  of 
the  Arctic  Ichthyosaur  to  that  species  in  the  absence  of  any  evidence  of  the  shape 
of  its  skull  and  dentition. 

'*  Figs.  4  to  7  are  of  a  terminal  caudal  vertebra,  of  the  natural  size,  apparently  of 
the  same  species  of  Ichthyosaur  and  probably  from  the  same  individuu  as  the  ver- 
tebrae figs.  1-3,  frvm  the  more  advanced  part  of  the  body. 

''The  small  caudal  vertebra  equally  manifests  the  Ichthyosaurian  characters  in  its 
degree  of  biconcavity  and  in  the  form  of  the  neurapophysial  pits  n  p ;  the  lateral 
compression  of  the  centrum  indicates  the  vertebral  development  of  the  tegumentary 
tail-fin  it  helped  to  support :  on  the  under  surface  are  four  surfaces  for  the  hsemid 
arches,  which  are  articulated,  as  in  the  Crocodiles,  at  the  vertebral  interspaces  to 
two  contiguous  centrums. 

"  Figs.  8  to  1 1  are  portions  of  ribs.  The  long,  free,  thoracic-abdominal  pleurapo- 
physes,  or  vertebral  ribs,  of  the  Ichthyosaurus  are  peculiar  for  the  deep  longitudinal 
ffroove  which  impresses  them  on  each  side,  giving  to  their  transverse  section  the 
form  represented  in  fig.  10.  Two  fragments  of  ribs,  figs.  8  and  9,  found  associated 
with  the  before-described  vertebrs,  present  this  grooved  character,  and,  with  the 
vertebrae,  afford  cumulative  proof  of  the  Ichthyosaurian  nature  of  the  Arctic  fossils 
represented  in  plate  31*." 

It  was  on  the  centre  of  the  island,  at  its  highest  pitch,  and  at  a  vertical  bluff 
where  a  cairn  was  constructed,  that  these  remains,  accompanied  by  other  fossils, 
were  noticed ;  and  at  the  last  moment,  on  finishing  the  pile,  two  specimens  were 
presented  by  one  of  the  men,  apparently  fossil  bones ;  but,  from  anxiety  to  proceed 
and  save  the  season,  were  hastily  thrust  into  the  pocket,  and  consigned,  with  others, 
for  future  scrutinv. 

It  is  remarkable  that  no  fossillferons  limestone  is  met  with  on  the  westernmost 
cliff  of  Exmouth  Islands  nor  on  any  of  the  lands  outside  of  an  oval  space  which 
would  include  Princess  Hoyal  Island,  and  the  cliffs  adjacent— on  an  axis  of  twenty- 
five  miles ;  nor  do  any  further  traces  of  fossils  of  any  description  re-appear  until 

*  Impressions  of  the  Plttei  refmrod  to  w«r«  presented  to  the  Ai|ooiitiOD« 
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reaching  the  entrance  of  Cardigan  Strait,  in  *!^  38'  N.,  where  they  only  occur  in 
boulders  on  the  beach ;  and  the  next  position  southerly  is  Cape  Eden,  in  75^  30^, 
where  the  'Assistance'  wintered  in  1853-54. 


On  the  Glacial  Phenomena  of  the  Lake  District  of  England. 
By  Jambs  Bryce,  F.G.S. 

Mr.  Bryce  pointed  oat  the  pecaliar  geological  structure  of  the  district,  illustrated 
by  a  coloured  map.  There  are  three  granitic  districts,  encircled  by  slate  of  three 
different  ages,  the  granites  and  slates  being  all  very  distinct  and  easily  recognized 
when  found  in  remote  places.  These  rocks  are  found  to  be  transported  to  great 
distances,  in  various  directions,  across  valleys  and  over  hi^h  ridges,  and  the  cause 
adequate  to  produce  the  phenomena  is  a  matter  still  in  dispute  among  geologists. 
In  order  to  elucidate,  if  possible,  this  obscure  subject,  Mr.  Bryce  had  carefully 
examined  the  many  mountain  valleys  radiating  in  all  directions  from  the  high 
mountain  mass  of  the  Great  Gabel,  and  found  various  evidences  of  the  former  action 
of  elaciers  in  all  these  valleys.  They  seem  to  have  descended  from  a  nucleus  in  the 
hi^er  bosoms  of  the  mountains,  to  have  filled  the  valleys,  and  spread  out  over  the 
low  country  at  the  base,  all  round  the  lake  district.  In  confirmation  of  this  view, 
various  arguments  were  stated,  and  the  directions  of  the  striae  pointed  out  on  a  map 
on  which  they  had  been  laid  down  by  the  compass. 


On  a  lately  discovered  Tract  of  Granite  in  Arran. 
By  James  Brtce»  F.G.S. 

On  sections  rf  Fossils  from  the  Coal  Formaiian  rf  Mid-Lothian. 
By  Alexander  Bryson. 


Ancient  Canoes  found  at  Glasgow.    By  John  BuchanaNi  Glasgow. 

The  very  considerable  number  of  these  primitive  vessels,  discovered  from  time  to 
time  at  Glasgow,  belonging  to  the  wild  people  who  inhabited  this  part  of  Scotland 
at  a  period  long  antecedent  to  the  dawn  of  British  history,  is  not  a  little  remarkable* 
and  seems  fairly  entitled  to  some  consideration,  not  merely  as  raising  curious  moot 
points  in  archeology,  but  as  tending  to  reflect  glimmerings  of  light,  feeble  though 
these  may  be,  on  the  physical  condition  of  the  locality  in  which  a  great  city  now 
stands,  at  an  epoch  so  deep  in  the  dark  night  of  lime,  as  to  be,  to  us,  utterly 
unknown. 

Without,  however,  entering  at  present  upon  archeological  topics,  I  shall  confine 
myself  to  a  narrative  of  the  facts  connected  with  the  canoe  discoveries.  And  here  I 
may  observe  that  I  happened  to  possess  favourable  opportunities  for  perspnally 
inspecting  the  greater  number  of  these  ancient  boats,  through  the  courtesy  of  the  late 
Mr.  David  Bremner,  the  talented  engineer  on  the  river  Clyde,  who  sent  me  timely 
notice  of  each  discovery,  and  thus  enabled  me  to  see  them  while  in  situ. 

Within  the  last  eighty  years,  no  less  than  seventeen  canoes  have  been  revealed  at 
Glasgow.  This  little  ancient  fleet  was  of  the  most  primitive  kind.  Each  boat  was 
formed  out  of  a  single  oak-tree.  Some  were  more  rudely  shaped  than  others,  and 
had  evidently  been  hollowed  out  principally  by  the  action  of  fire,  assisted  by  blunt 
tools,  probably  of  stone.    All  had  the  aspect  of  great  antiquity. 

The  physical  position  of  Glasgow  is  in  a  valley,  several  miles  wide,  through 
which  the  Clyde  pursues  its  course  from  east  to  west,  expanding  into  an  estuary 
about  twenty-five  miles  distant.  The  more  ancient  portion  of  the  city  is  built  on  a 
ridge  of  considerable  elevation,  about  a  mile  north  from,  and  nearly  parallel  with, 
the  river.  From  this  stony  ridge  descend  several  successive  terraces,  or  deserted 
sea-beaches,  having  a  general  direction  the  same  as  the  ridge.  A  number  of  the 
streets  of  the  more  modem  part  of  Glasgow  have  been  formed  along,  and  the  houses 
face  these  terraces.  When  dug  into,  eiUier  in  the  construction  of  common  sewers, 
or  otherwise,  they  are  found  to  be  composed  of  finely  laminated  sand,  as  if  it  had 
been  deposited  in  tranquil,  and  probably  deep  water. 
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Now,  jSm  of  the  canoes  were  discovered  on,  or  near  these  terraces,  tinder  thfe 
streets,  viz.  one  near  the  bottom  of  the  ridge ;  two  within  a  few  yards  of  each 
other  at  the  City  Cross,  on  a  lower  terrace,  one  whereof  was  in  a  vertical  position 
with  the  prow  uppermost  as  if  it  had  sunk  in  a  storm,  and  had  within  it  a  number 
of  marine  shells ;  a  fourth  was  dug  out  further  down  the  slope ;  and  the  fiflh  under 
what  is  now  St.  Enoch's  parish  church,  within  200  yards  from,  and  at  an  elevation 
of  about  ten  feet  above  the  river  bank,  being  the  lowermost  terrace.  In  this  last 
canoe  was  a  stone  hatchet,  still  preserved.  The  three  first-mentioned  boats  lay  at 
points  far  above  all  river  action,  and  could  not  have  been  drifted  by  the  mere  stream 
pf  the  Clyde  to  their  resting-places. 

The  remaining  twelve  canoes  were  discovered  withio  the  last  ten  years,  still  lower 
down,  during  extensive  operations  for  improving  and  widening  the  harbour.  Large 
portions  of  the  river  banks  were  cut  away,  and  these  canoes  were  found.  They  lay 
in  groups  in  a  very  thick  bed  of  finely  laminated  saDd,  on  the  lands  of  Springfield, 
Clyde-haugh,  Bankton,  &c.,  at  an  average  depth  of  about  twenty  vertical  feet,  and 
at  a  distance  of  more  than  100  yards  back  from  the  river  edge,  as  laid  down  in  the 
oldest  maps.  One  of  these  canoes  had  gone  down  prow  foremost,  and  was  sticking 
in  the  sand  at  an  angle  of  45  degrees ;  another  had  been  capsized,  and  lay  bottom 
uppermost ;  all  the  rest  were  in  a  horizontal  position,  as  if  they  had  sunk  in  smooth 
water. 

These  facts  seem  to  warrant  the  conclusion  that,  at  the  time  the  canoes  floated, 
a  sea  or  estuary,  several  miles  wide,  and  reaching  far  up  the  country,  existed  at 
what  is  now  Glasgow,  washing  the  base  of  the  hills  on  boUi  sides  of  the  valley ;  and 
that  this  ancient  sea  retired  either  by  the  recession  of  the  waters,  or  the  elevation  of 
the  bottom,  by  degrees,  with  long  pauses  between,  which  occasioned  the  formation 
of  the  terraces,  or  deserted  beaches  already  noticed.  The  tide  is  still  perceptible 
three  miles  above  Glasgow,  at  the  little  burgh  of  Rutherglen,  where  a  canoe  similar 
to  those  described  in  the  outset  was  found  in  1830,  at  a  considerable  elevation,  and 
a  long  way  back  from  the  river,  as  recorded  in  the  '  New  Statistical  Account  of 
Scotland,'  vol.  vi.  p.  601* 

On  the  Auri/eroui  Quartz  Formation  of  Australia,    By  J.  A.  Campbell. 

Mr.  Campbell  was  of  opinion  that  the  gold  fields  are  inexhaustible,  and  the  finding 
of  gold  only  in  its  infancy.  Boundless  fields  lie  still  untouched,  which  will  employ  the 
labour  of  ages  yet  to  come,  when  efiicient  machinery  shall  have  been  brought  to 
operate  upon  the  rocks.  «^^__ 

On  Denudation  and  other  effects  usually  attributed  to  Water, 
By  Robert  Chambers,  F,G.S. 


On  the  Probable  Maximum  Depth  of  the  Ocean.    By  W.  Darling. 

Mr.  Darling  suggested,  that  as  the  sea  covers  three  times  the  area  of  the  land,  it 
is  reasonable  to  suppose  that  the  depth  of  the  ocean,  and  that  for  a  large  portion,  is 
three  times  as  great  as  the  height  of  the  highest  mountains. 


On  the  Fossils  of  the  Coal  Formation  of  Nova  Scotia. 

By  J.  W.  Dawson,  Principal  of  Mac QiU  College^  Montreal. 

[The  paper  was  illustrated  by  a  rich  collection  of  specimens.] 

Mr.  Dawson  said,  that  the  strata  of  the  coal-measures  in  Nova  Scotia  extend  to 

a  depth  of  no  less  than  14,000  feet,  containing  sixty  distinct  surfaces,  covered  with 

plants  and  trees.     He  spoke  of  the  marine  and  land  deposits  collected  in  the  deltas, 

where  the  roots  of  the  Calamite  held  together  the  mud  which,  forming  into  flats, 

sank  down  to  receive  others. 

Many  of  the  fossil  remains  described  by  Mr.  Dawson  as  existing  in  the  coal  for* 
mations  of  Nova  Scotia  are  to  be  found  also  in  the  coal-fields  of  Scotland. 
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On  ik§  RehHam  ^  the  Sihman  and  Metamarpkic  Roeki  of  th§  Somih  of 
Norway.    By  David  Forbes,  F.O.S. 

A  number  of  large  sections  were  exhibited,  showing  the  relative  positions  of  these 
rocks,  and  their  structure  dwelt  upon  at  length.  It  was  shown,  by  overlook- 
ing the  foliation  of  the  metamorphic  rocks,  and  by  keeping  in  view 'the  mineral 
character  of  the  rock  masses  themselves,  that  the  crystalline  rocks  of  Norway, 
hitherto  considered  as  irresolvable,  would  be  found  conformable  to  the  Silurian 
formation  above  them,  and  that  they  could  be  regarded  as  altered  sedimentary  rocks, 
probably  analogous  to  the  Cambrian  sandstones  and  shales  of  Wales. 

Some  of  the  hornblende  gneiss  was  even  shown  to  be  above  the  Devonian  sand- 
stones, and  to  correspond  to  argillaceous  shales  of  other  parts  of  Norway. 

It  was  contended  that  the  felspathic  and  massive  gneiss  of  the  South  of  Norway 
was  in  great  part,  if  not  altogether,  granite,  with  a  superinduced  foliated  structure ; 
and  the  large  sections  and  plans  showed  full  evidence  of  its  having  been  eruptive. 

JRmnarki  on  As  Cleavage  of  the  Devonians  <fthe  South  (f  Ireland. 
By  Professors  Harkness  and  Bltth. 

Hie  counties  of  Cork  and  Kerry  present  several  features  of  an  interesting  nature, 
as  far  as  regards  cleavage.  Beds  affording  this  structure  are  intimatelv  associated, 
and  interstratified  with  others  which  are  devoid  of  cleavage ;  and  from  several 
analyses  it  vrould  appear  that  the  cleaved  strata  possess  a  greater  amount  of 
alumina  than  such  aeposits  as  want  this  structure.  The  specific  gravity  of  the 
cleaved  strata  is  also  greater  than  where  this  mode  of  arrangement  does  not  occur. 

The  angle  of  the  cleavage  planes  varies  with  the  chemical  composition  of  the  rock 
In  which  this  structure  appears;  the  greater  the  proportional  amount  of  alumina,  the 
greater  is  the  angle  of  cleavage. 

In  the  countv  of  Cork  the  strike  of  the  cleavage  planes  accords  with  the  strike  of 
the  rolls,  which  the  Devonian  strata  have  in  this  district  been  subjected  to,  and  is 
in  an  east  and  west  direction.  In  the  county  of  Kerry  the  same  circumstance 
obtains,  but  here  the  strike  of  the  roll  is  not  so  regular  as  in  the  former  county. 
In  the  island  of  Valentia  the  intimate  connexion  which  exists  batween  the  opara- 
tions  of  the  force  producing  rolls  and  that  from  whence  cleavage  originates  is  well 
seen.  Here  the  strikes  are  E.  and  W.,  E.N.E.  and  W.S.W.,  and  N.N.E.  and 
8.S.W.,  and  with  these  several  strikes  the  planes  of  cleavage  agree.  The  cleavage 
is  also  most  perfect  in  those  localities  where  the  rolls  are  best  developed,  and  all  the 
features  presented  hy  the  cleavage  of  the  Devonians  of  the  south  of  Ireland  support 
the  inference  that  this  structure  owes  its  origin  to  that  force  which  has  subjected 
the  deposits  to  a  series  of  rolls ;  and  that  those  beds  exhibit  this  structure  best 
which  were  originally  of  a  soft  shaly  nature,  being  composed  of  particles  capable 
of  rearranging  uemselves  at  right  angles  to  the  planes  of  pressure. 


On  the  Lowest  Sedimentary  Bocks  of  Scotland, 
By  Professor  Harkness,  F.G.S. 
The  axis  of  the  lower  Silurians  of  the  south  of  Scotland  travarses  the  ocrantica  of 
Roxburgh  and  Dumfries,  and  in  connexion  with  this  axis  are  found  the  lowest 
sedimentary  rocks  of  Scotland.  The  nature  of  the  strata  composing  the  axis  is 
arenaceous ;  and  beds  of  this  eharaotar  are  well  seen  in  the  coarse  of  the  Dryffe 
water  in  the  latter  county.  These  b^ds  are  overlaid  both  on  their  north  and  south 
side  by  thin  bedded  greywacke  sandstones  and  shales  which  are  much  flexured,  and 
in  one  locality  afford  slaty  beds,  which  seem  to  be  the  result  of  the  flexures  to  which 
the  strata  have  been  subiected.  At  Brinks  in  Roxburghshire  the  thin  greywacke 
shales  ailbrd  evidence  of  the  existence  of  animal  life  in  the  form  of  tracks  of  animals 
traversing  mud,  and  these  tracks  bear  the  appearance  of  having  resulted  from  crus- 
taceans. They  are  the  earliest  traces  of  animal  life  which  have  yet  been  detected  in 
Scotland.  The  same  beds  also  are  marked  by  desiccation  cracks,  furnishing  the 
earliest  direct  proofs  of  the  existence  of  dry  land.  They  are  likewise  gently  rippled, 
and  seem  to  have  originated  from  littoral  conditions.  Some  higher  beds  contain 
Protovirgularia,  and  above  these  are  feimd  tiie  graptolite  shales,  which  have  previ- 
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OQtly  been  regarded  at  the  base  of  the  fossUiferont  rocke  of  Scotland.  "Hie  purple 
gritu,  which  form  the  axis,  have  a  continuous  £.N.E  and  W.S.W.  course.  On  the 
north  side  the  strata  dip  N.N.W.,  and  on  the  south  side  S.S.E. 


On  the  Oeohgy  of  the  Dingle  Promontory^  Ireland, 
By  Pro/essor  Harkness,  F»G.o. 

The  countv  of  Kerry  is  for  the  most  part  occupied  by  Devonian  strata,  and  good 
sections  of  them  are  seen  on  the  coast  between  Slea  Head  at  the  norUi  entrance 
into  Dingle  Bay  and  Sibyl  head,  the  southern  point  of  Tralee  Bay.  Devonian  strata 
are  not,  however,  the  exclusive  beds  in  the  interval  occupied  by  these  points,  for  at 
Donquin  and  Ferriters  cove  deposits  of  a  different  mineral  nature  make  their 
appearance,  and  these  abound  in  upper  Silurian  fossils.  Both  on  the  north  and 
south  side  of  the  Silurian  areas,  and  also  in  the  space  which  separates  them,  there 
occur  deposits  of  purple  slate  overlaid  by  conglomerates ;  and  Uiose  on  the  south 
side  of  the  Silurians  dip  south  at  the  same  angle  with  the  latter  formation,  and  on 
the  north  side  they  appear  to  pass  under  the  Silurians  also,  at  the  same  dip.  This 
mode  of  occurrence  seems  to  result  from  rolling  of  the  strata,  the  deposits  being 
pushed  over  towards  the  north.  The  sequence  of  strata  in  this  district  appears  to 
be  perfect  from  the  upper  Silurians  below  through  some  strata  appertaining  to  the 
Devonians  above ;  and  in  this  portion  of  Ireland  we  have  as  yet  the  only  beds  which 
have  been  recognized  as  upper  Silurian  in  Ireland. 


On  Ae  Meridional  and  Symmetrical  Structure  of  the  Globe,  its  Superficial 
ChangeSy  and  the  Polarity  qf  aU  Terrestruu  Operations*  By  Evan 
Hopkins,  C.E.y  F.G.S. 


On  the  Gold-bearing  Districts  of  the  World.    By  E.  Hopkins,  C.E.f  F.G.S. 

Mr.  Hopkins's  paper  contained  the  results  of  his  observations  on  the  auriferous 
districts  of  the  world,  in  which  he  stated  that  gold  was  found  only  in  the  primary 
rocks,  and  chiefly  in  quartz,  because,  when  the  gold  was  precipitated,  as  it  were,  in 
nature,  the  quartz  was  that  with  which  its  particles  most  readily  mixed.  Gold 
might  be  found  in  all  primary  rocks  of  a  meridional  structure,  where  crystalline 
sands  predominate.  It  was  a  curious  fact,  that  gold  might  often  be  found  at  the 
roots  of  large  trees,  because  the  roots  having  assimilated  for  nourishment  the  other 
materials,  left  the  gold  as  an  indigestible  surface  behind. 


On  the  Formations  ofDalmatia.    By  Signer  Lanza. 


On  ^  Excavation  ^certain  River  Chttnnels  in  Scotland. 
By  6.  Maclaren,  F.G.S. 

On  the  lesS'hnoum  Fossil  Floras  of  Scotland.    By  Hugh  Miller. 

Scotland  has  its  four  fossil  Floras  t  its  Flora  of  the  Old  Red  Sandstone,  its  car- 
boniferous Flora,  its  oolitic  Flora,  and  that  Flora  of  apparently  tertiary  age,  of 
which  His  Chrace  the  Duke  of  AiotH  found  so  interesting  a  fragment  under  the 
thick  basalt  beds  and  trap  tuffs  of  Mull.  Of  these,  the  only  one  eudequately  known 
to  the  geologist  is  the  gorgeous  Flora  of  the  coal-measures,  probably  the  richest, 
in  at  least  individual  plants,  which  the  world  has  yet  seen.  The  others  are  all  but 
wholly  unknown.  How  much  of  the  lost  may  yet  be  recovered  I  know  not ;  but  the 
droumstances  chat  two  great  Floras— remote  predecessors  of  the  existing  one — that 
once  covered  with  their  continuous  mantle  of  green  the  dry  land  of  ifmat  is  now 
Scotland,  should  be  represented  but  by  a  few  coniferous  fossils,  a  few  cycadaceous 
fronds,  a  few  ferns  and  club-mosses,  must  serve  to  show  what  meie  fragments  of 
the  past  history  of  our  country  we  have  yet  been  able  to  recover  from  the  rocks,  and 
how  irary  m«ch  Ib  the  work  ii  esploratioii  and  diacomy  still  remains  for  us  to  do. 
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We  stand  on  the  farther  edge  of  the  great  Floras  of  bygone  creations,  and  hwrt 
gathered  bnt  a  few  handsfall  of  faded  leaves,  a  few  broken  branches,  and  a  few  de- 
cayed cones. 

The  Silurian  deposits  of  oar  country  have  not  yet  furnished  as  with  any  unequivo- 
cal traces  of  a  terrestrial  vegetation.  Professor  Nicol  of  Aberdeen,  on  subjecting  to 
the  microscope  the  ashes  of  a  Silurian  anthracite  which  occurs  in  Peebles-shire, 
detected  in  it  minute  tubular  fibres,  which  seem,  he  says,  to  indicate  a  higher  class 
of  vegetation  than  the  alge ;  but  these  may  have  belonged  to  marine  vegetation 
notwithstanding. 

Associated  with  the  earliest  ichthyan  remains  of  the  Old  Red  Sandstone,  we  find 
vegetable  organisms  in  such  abundance,  that  they  communicate  often  a  fissile  cha« 
racter  to  the  stone  in  which  they  occur.  But  existing  as  mere  carbonaceous  mark- 
ings, their  state  of  preservation  is  asually  so  bad,  that  they  tell  us  little  else  than 
that  the  antiquety-formed  fishes  of  this  remote  period  had  swum  over  sea- bottoms 
darkened  by  forests  of  algae. 

The  immensely  developed  flagstones  of  Caithness  seem  to  owe  their  dark  colour 
to  organic  matter,  rnainly  of  vegetable  origin.  So  strongly  bituminous,  indeed,  are 
some  of  the  beds  of  dingier  tint,  that  they  flame  in  the  fire  like  slates  steeped  in  oil. 
The  remains  of  terrestrial  vegetation  in  this  deposit  are  greatly  scantier  than  those 
of  its  marine  Flora ;  but  they  must  be  regarded  as  possessing  a  peculiar  interest,  is 
the  oldest  of  their  class  in,  at  least,  the  British  Islands,  whose  true  place  in  the  scale 
can  be  satisfactorily  established. 

In  the  flagstones  of  Orkney  there  occurs,  though  very  rarely,  a  minute  vegetable 
organism,  which  the  author  has  elsewhere  described  as  having  much  the  appearance 
of  one  of  our  smaller  ferns,  such  as  the  maidenhair  spleenwort  or  dwarf  moonwort. 
But  the  vegetable  organism  of  the  formation,  indicative  of  the  highest  rank  of  any 
yet  found  in  it,  is  a  true  wood  of  the  cone-bearing  order. 

"  I  laid  open  the  nodule  which  contains  this  specimen,  in  one  of  the  ichthyolite 
beds  of  Cromarty,  rather  more  than  eighteen  years  ago ;  bat,  though  I  described  it, 
in  the  first  edition  of  a  little  work  on  'The  Old  Red  Sandstone'  in  1841,  as  exhibit- 
ing the  woody  fibre,  it  was  not  until  1845  that,  with  the  assistance  of  the  optical 
lapidary,  I  subjected  its  structure  to  the  test  of  the  microscope.  It  turned  out,  as  I  had 
anticipated,  to  be  the  portion  of  a  tree ;  and  on  my  submitting  the  prepared  spe- 
cimen to  one  of  our  highest  authorities,  the  late  Mr.  William  Nicol,  he  at  once 
decided  that  the  '  reticulated  texture  of  the  transverse  section,  thou^  somewhat 
compressed,  clearly  indicated  a  coniferous  origin.'  I  may  add,  tlmt  this  most 
ancient  of  Scottish  lignites  presented  several  peculiarities  of  structure.  Like  some 
of  the  Araucarians  of  the  warmer  latitudes,  it  exhibits  no  lines  of  yearly  growth ; 
its  medullary  rays  are  slender,  and  comparatively  inconspicuous;  and  the  discs 
which  mottle  the  sides  of  its  sap-chambers,  when  viewed  in  the  longitudinal  section, 
are  exceedingly  minute,  and  are  ranged,  so  far  as  can  be  judged  in  their  imperfect 
state  of  keeping,  in  the  alternate  order  peculiar  to  the  Araucarians.  On  what 
perished  land  of  the  early  Palaeozoic  ages  did  this  venerably  antique  tree  cast  root 
and  flourish,  when  the  extinct  genera  Pterichthys  and  Coccosteus  were  enjoving  life 
by  millions  in  the  surrounding  seas — long  ere  the  Flora  or  Fauna  of  tne  coal- 
measures  had  begun  to  be  ?" 

The  Caithness  flagstones  have  furnished  one  vegetable  organism  apparently  higher 
in  the  scale  than  those  just  described,  in  a  well-marked  specimen  of  Lepidodendron, 
which  exhibits,  like  the  Araocarian  of  the  Lower  Old  Red,  though  less  distinctly, 
the  internal  structure.  It  was  found  about  sixteen  years  ago  in  a  pavement  quarry 
near  Clockbriggs— the  last  station  on  the  Aberdeen  and  Forfar  Railway — as  the 
traveller  approaches  the  latter  place  from  the  north.  Above  this  gray  flagstone 
formation  lies  the  Upper  Old  Red  Sandstone,  with  its  peculiar  group  of  ichthyic 
organisms,  none  of  which  seem  specifically  identical  with  those  of  either  the  Caith- 
ness or  the  Forfarshire  beds ;  for  it  is  an  interesting  circumstance,  suggestive  surely 
of  the  vast  periods  which  must  have  elapsed  during  its  deposition,  &at  the  great 
Old  Red  system  has  its  three  distinct  platforms  of  organic  existence,  each  wholly 
different  from  the  others.  Generically  and  in  the  group,  however,  the  Upper  fishes 
much  more  closely  resemble  the  fishes  of  the  Lower,-  or  Caithness  and  Cromarty 
platform,  than  they  do  those  of  the  Forfarshire  and  Kincardine  one.    In  the  upper* 
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most  beds  of  the  Upper  Old  Red  formation  in  Scotland^  which  are  usually  of  a  pale  or 
light  yellow  colour,  the  vegetable  remaiosagain  becomestrongly  carbonaceous,  but  their 
state  of  preservation  continues  bad — too  bad  to  admit  of  their  determination  of  either 
species  or  genera ;  and  not  until  we  rise  a  very  little  beyond  the  system  do  we  find 
the  remains  of  a  Flora  either  rich  or  well-preserved.  But  very  remarkable  is  the 
change  which  at  this  stage  at  once  occurs.  We  pass  at  a  single  stride  from  great 
poverty  to  great  wealth.  The  suddenness  of  the  change  seems  suited  to  remind  one 
of  that  experienced  by  the  voyager  when,  after  traversing  for  many  days  some  wide 
expanse  of  ocean,  unvaried  save  by  its  banks  of  floating  sea-weed,  or  where,  occa- 
sionally and  at  wide  intervals,  he  picks  up  some  leaf-bearing  bough,  or  marks  some 
fragment  of  drift-weed  go  floating  past,  he  enters  at  length  the  sheltered  lagoon  of 
some  coral  island,  and  sees  all  around  the  deep  green  of  a  tropical  vegetation  de- 
scending in  tangled  luxuriance  to  the  water's-edge — tall,  erect  ferns,  and  creeping 
Lycopodiacese ;  and  the  Pandanus;  with  its  aerial  roots  and  its  screw- like  clusters  of 
narrow  leaves ;  and  high  over  all,  tall  Palms,  with  their  huge  pinnate  fronds,  and 
their  curiously  aggregated  groups  of  massive  fruit. 

<*  In  this  noble  Flora  of  the  coal-measures  much  still  remains  to  be  done  in  Scotland. 
Our  Lower  Carboniferous  rocks  are  of  immense  development;  the  limestones  of 
Burdie  House,  with  their  numerous  terrestrial  plants,  occur  many  hundred  feet 
beneath  our  mountain  limestones ;  and  our  list  of  vegetable  species  peculiar  to  these 
lower  deposits  is  still  very  incomplete.  Even  in  those  higher  carboniferous  rocks 
vrith  which  the  many  coal- workings  of  the  country  have  rendered  us  comparatively 
familiar,  there  seems  to  be  still  a  good  deal  of  the  new  and  the  unknown  to  repay 
the  labour  of  future  explorers.  It  was  only  last  year  that  Mr.  Gourlie,  of  this  city, 
added  to  our  fossil  Flora  a  new  Volkmannia  from  the  coal-field  of  Carluke ;  and  I 
detected  very  recently  in  a  neighbouring  locality,  though  in  but  an  indi£ferent  state 
of  keeping,  what  seems  to  be  a  new  and  very  peculiar  fern.  There  is  a  Stig- 
maria,  too,  on  the  table,  very  ornate  in  its  sculpture,  of  which  I  have  now  found 
three  specimens  in  a  quarry  of  the  coal-measures  near  Portobello,  that  has  still  to 
be  figured  and  described.  In  this  richly-ornamented  Stigmaria  the  characteristic 
areolae  present  the  ordinary  aspect ;  each,  however,  forms  t£e  centre  of  a  sculptured 
star,  consisting  of  from  eighteen  to  twenty  rays,  or  rather  the  centre  of  a  sculptured 
flower  of  the  Composite  order,  resembling  a  garden  daisy.  The  minute  petals — if 
wfr  are  to  accept  the  latter  comparison — are  ranged  in  three  concentric  lines,  and 
their  form  b  irregularly  lenticular.  Even  among  the  vegetable  organisms  already 
partially  described  and  figured,  much  remains  to  be  accomplished  in  the  way  of 
restoration.  The  detached  pinne  of  a  fern,  or  a  few  fragments  of  the  stems  of  Ulo- 
dendron  or  Sigillaria,  give  very  inadequate  ideas  of  the  plants  to  which  they  had 
belonged  in  their  state  of  original  entireness." 


ExhUntian  rf  Fossil  Plants  of  the  Old  Red  Sandstone  of  Caithness.     Col- 
lected by  John  Miller  of  Thurso. 

These  plants,  chiefly  collected  from  the  upper  portion  of  the  Caithness  flags  near 
Thurso,  appeared  to  be  the  same  as  those  described  in  detail  by  Mr.  Hugh  Miller. 
Some  of  the  specimens  were  of  considerable  dimensions  and  great  beauty. 


On  the  Belaiions  of  the  Crystalline  Rocks  of  the  North  Highlands  to  the  Old 
Red  Sandstone  of  that  Region^  and  on  the  recent  discoveries  of  Fossils  in 
the  former  by  Mr.  Charles  Peach.  By  Sir  Roderick  I.  Murchison, 
Dtrector^General  of  the  Geological  Survey. 

Having  referred  to  his  earliest  publications  relating  to  the  Old  Red  Sandstone,  in 
1826  and  1827  (associated  in  the  latter  year  with  Prof.  Sedgwick),  the  author 
explained  how  the  classification  originally  proposed  by  his  colleague  and  himself  had 
been  extended  and  improved  by  the  researches  of  Mr.  Hugh  Miller.  Having  stated 
that  his  matured  and  condensed  views,  showing  the  true  equivalents  of  the  Old  Red 
Sandstone  to  be  the  Devonian  rocks  of  other  countries,  were  given  in  his  last  publt- 
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cation^  entitled  'Siloria,'  Sir  Roderick  called  the  special  attention  of  the  Section  to 
the  consideration  of  the  true  relations  of  these  deposits  to  the  crystalline  rocks  of 
the  Highlands.  To  satisfy  his  mind  on  this  point,  and  to  see  if  it  was  necessary  to 
make  any  ftmdamental  change  in  his  former  Tiews,  the  author  re-sunreyed  his  old 

Sound  in  Sutherland,  Caithness,  and  Ross-shire,  accompanied  by  Prof.  James  Nicol. 
btaining  ample  eridence  to  induce  him  to  adhere  to  his  former  opinion,  that  all  the 
crystalline  rocks  of  that  region,  consisting  of  gneiss,  mica-schist,  chloritic  and  quartz* 
ose  rocks,  limestones,  clay-slate,  fcc,  were  originally  stratified  deposits,  which  had 
been  crystallized  before  the  commencement  of  the  accumulation  of  Uie  Old  Red  Sand- 
stone, he  first  gave  a  rapid  and  general  sketch  of  those  ancient  rocks,  whose  cry- 
stalline character  he  attributed  to  a  change  of  their  pristine  sedimentary  condition. 
They  hate  a  prevalent  strike,  varying  from  N.E.  and  8.W.  to  N.N.E.  and  8.S.W., . 
and  in  the  northernmost  counties  of  Scotland  their  usual  inclination  is  to  the  E.S.E. 
or  S.E.,  usually  at  high  angles. 

In  combating  a  theoretical  idea,  which  had  recently  been  applied  to  the  crystalline 
rocks  of  Scotland,  viz.  that  many  of  their  apparent  layers  were  simply  a  sort  of 
crystalline  cleavage,  by  which  the  different  minerals  were  arranged  in  parallel  folia 
or  laminB>  and  were  independent  of  the  original  lines  of  deposit,  he  showed  how 
the  geologists  who  had  longest  studied  these  rocks  in  Scotland  had  formed  a  different 
opinion.  Hutton,  Playfair,  Hall,  Jameson,  M'Culloch,  and  Bou^,  all  believed,  as 
well  as  Professor  Sedgwick  and  himself,  that  the  variously  constituted  and  difl'brently 
coloured  layers  of  these  rocks  truly  indicated  separate  deposits  of  sand,  mud,  and 
calcareous  matter.  He  also  cited  numerous  cases  of  interstratified  pebble  beds  and 
limestones  as  completely  demonstrative  of  their  original  status.  Alludin?  to  the 
real  distinction  between  stratification  and  cleavage,  he  expressed  his  belief  that, 
whilst  in  scarcely  any  part  of  the  Highlands  which  he  had  seen,  did  there  exist  that 
perfect  and  symmetrical  cleavage  which  prevails  in  North  Wales,  there  Was,  never- 
theless, a  very  marked  and  prevalent  division  of  these  Highland  crystalline  rocks  into 
rhombic  and  other  farms  by  rude  cleavages  and  decisive  joints. 

In  describing  two  traverses  which  he  made  across  these  crystalline  rock  masses 
in  the  norUi  coast  of  Sutherland, — the  first,  twenty-eight  years  ago,  the  odier  in  the 
weeks  preceding  this  meeting, — and,  in  mentionmg  with  due  praise  a  memoir,  of 
intermediate  date,  by  the  late  Mr.  Cunningham,  it  was  stated,  that  the  oldest,  or 
lowest  visible  stratified  rock  in  that  region  was  a  very  hard,  rray,  quartzose  gneiss, 
traversed  by  veins  of  granite,  as  seen  on  the  shores  of  Loch  Liucfbrd,  Cape  Wrath, 
the  escarpment  of  Ben  Spionnach,  in  Durness,  and  other  places. 

At  ^e  last-mentioned  locality,  and  near  Rispond,  the  older  gneiss  is  unconibrm<« 
ably  overlaid  by  a  copious  series  of  quartz  rocks,  of  white  and  gray  colours,  occa- 
sionally passing  into  mica-schists  or  flagstones,  and  also  into  straufied  masses,  which 
are  also  ^neisaose,  inasmuch  as  they  are  composed  of  quartz,  mica,  or  felspar.  With  a 
copious  mterstratification  of  bands  of  limestone,  near  their  lower  parts,  these  crystal- 
line rocks  are  very  clearly  exhibited  between  Loch  Durness  and  the  Whiten  Head  on  the 
coast,  or  between  Ben  Spionnach  and  Loch  Eribol  in  the  interior.  It  is  in  one  of  the 
beds  of  limestone  subordinate  to  the  lower  quartzites  of  this  great  series,  at  Balnakiel, 
in  Durness,  that  Mr.  Charles  Peach  recently  discovered  organic  remains;  and,  as  their 
discovery  has  led  to  certain  suggestions,  including  one  which  would  refer  these  cry- 
stalline rocks  to  the  Devonian  or  Old  Red  Sandstone  formation,  the  author  shows 
wh^  such  an  opinion  is  untenable.  For,  whether  a  section  be  made  across  the 
vanous  strata  between  Loch  Durness  and  Loch  Eribol,  or  from  the  latter  to  Loch 
Hope,  the  same  limestones,  subordinate  to  quartz  rocks  of  white  and  gray  colours 
(including  some  rare  coarse  white  grits,  as  in  the  summit  of  Ben  Spionnach),  and 
associated  with  many  siliceous  concretions  (of  various  colours,  red  and  dark  gray), 
are  distinctly  and  conformably  overlaid  by  and  pass  up  into  micaceous  quartzite  and 
dark-coloured  schists,  both  chloritic  and  talcose,  which  are  followetl  by  other  and 
differently  composed  stratified  masses,  having  the  character  of  gneiss.  Along  the 
north  coast,  these  overlying  masses  extend  to  the  west  shore  of  Loch  Tongue,  before 
they  are  interfered  with  by  any  mass  of  granite;  and  it  is  therefore  unquestionably 
true,  that  the  band  of  limestone  containing  the  fossil  shells  discovered  bjr  Mr.  Peach 
is  a  low  member  of  this  great  crystalline  series  of  stratified  rocks  of  sadi  divsrsifiad 
characters. 
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It  had  been  soggeeted^  that  the  fotsile  hi  qaestion,  being  of  a  whorled  form,  might 
prove  to  be  the  Clffmtmm  of  the  Deronian  rocks ;  but  fdthough,  according  to  Mr* 
Salter,  one  or  two  of  them  have  a  certain  resemblance  to  that  genus,  and  some  even 
to  Goniatites,  the  evidence  of  their  being  chambered  shells  is  too  obscure  to  decide 
the  case*  The  principal  fossil  ifi  probably  an  Euomphalus:  it  resembles  the 
Madurea  or  Raphistwna  of  the  Lower  Silurian  rocks,  eicept  that  the  former,  to 
which  it  most  approaches,  has  ^  dextral  and  not  a  sinistral  curve.  Even  should 
some  of  these  whorled  shells  prove  to  be  chambered,  there  is  nothing  about  them 
to  gabsay  their  belonging  to  the  lAHitet  of  the  Lower  Silurian  rocks.  Another 
fossil  is  certainly  an  Orthoceratite. 

Sir  Roderick  then  adverted  to  a  feature  in  the  older  series  of  crystalline  rocks  of 
the  west  coast  of  Scotland,  which  still  required  to  be  more  accurately  defined  than 
had  hitherto  been  done.  Prof.  Sedgwick  and  himself  had  formerly  called  attention 
to  the  occurrence,  near  Ullapool,  of  a  red  conglomerate  or  coarse  grit,  subordinate  to 
the  crystalline  rocks,  but  which  must  not  be  confounded  with  the  true  Old  Red,  aa 
developed  on  the  north  and  east  coasts  of  the  counties  of  Caithness,  Ross,  Inverness, 
Nairn,  Moray,  ^.  During  his  excursion  of  this  year.  Prof.  Nicol  and  himself  saw» 
near  Inchnadampff  in  Assynt,  a  similar  interposition  of  hard  red  conglomeritic  grit, 
resting  unconformably  on  the  older  gneiss.  He  pointedly  cautioned  young  geologista 
not  to  be  led  away  by  the  notion  that  all  Scottish  conglomerates  made  up  of  crystalline 
pre-existing  rocks  represented  the  so-called  old  red  conglomerate,  and  particularly 
referred  to  the  coarse  red  conglomerate  of  Qirvan  in  Ayrshire,  which  is  a  part  of  the 
Lower  Silurian  series  of  the  south  of  Scotland  *.  Whilst,  however,  it  is  probable  that 
some  of  the  red  conglomerate  of  the  West  Highlands,  which  is  associated  with  the 
erystalttne  rocks,  may  be  also  of  Lower  Paleozoic  age,  it  is  clear  that  the  stupendoua 
masses  of  red  sandstone  which  constitute  the  mountains  of  Applecross  and  Qarelooh 
are  of  a  younger  date.  Positive  proof  of  this  was  formerly  given  by  Prof.  Sedgwick 
and  himself,  from  unoonformable  Junctions  of  the  two  classes  of  rock  at  Ullapool 
in  the  West  Highlands.  On  the  eastern  ooasto  also,  the  oldest  conglomerate  and 
sandstone  of  the  Ord  of  Caithness  clasps  round  the  quartsose  and  micaoeous  rocks 
of  the  Soarabin  Hills,  and  is  made  up  of  the  materials  derived  from  those  crystalline 
rocks  which  are  contiguous  to  it. 

From  the  immense  length  of  time  which  must  have  passed  in  their  accumulation, 
the  vast  deposits  of  the  Old  Red  Sandstone  are  supposed  by  the  author  to  be  the 
fiiU  and  entire  equivalents  of  the  Devonian  rocks  of  the  south-west  of  England,  of 
the  Rhenish  provinces,  of  large  regions  in  other  parts  of  Germany,  as  well  as  of 
France,  Spain,  and  other  countries.  He  demonstrated  the  truth  of  this  poeitiea 
by  citing  Uie  fkct,  that  in  Russia,  where  he  had  traced  such  a  very  extensive  range 
of  rocks  of  this  age,  regularlv  interpolated  between  the  Silurian  and  Carboniferous 
systems,  there  occurred  In  the  same  beds  a  mixture  of  the  same  species  of  fbssll 
fishes  {AsteroUfiitt  DefUfredM,  O^lofftHf,  Bothriclepk,  Bohptychiui,  OrUoim, 
Pterioh$hif»f  Ike.)  which  prevail  in  the  north  of  Scotland,  with  the  shells  which  charac- 
terise the  formation  in  the  slates  and  calcareous  type  which  it  assumes  in  Devonshire. 

He  then  announced  that,  in  addition  to  the  fossils  previously  elaborated  and 
described  by  Mr.  Hugh  Miller  and  other  authors,  a  number  of  plants  had  recently 
been  discovered,  chiefly  by  Mr.  C.  Peach  of  Wick,  but  also  by  Mr.  J.  Miller  and 
Mr.  Dick  of  Thurso,  in  tne  very  heart  of  the  Caithness  flagstones— the  great  fish 
deposit  of  the  series.  Of  these  plants  a  lar^e  number  of  those  which  Mr.  Peach  had 
submitted  to  him  seemed  to  be  of  terrestrial  origin.  The  importance  of  correctly 
determining  the  character  of  these  plants  will  be  at  once  seen  when  it  is  con- 
sidered that,  with  the  exception  of  the  minute  and  rare  vegetable  forms  detected 
by  the  author  in  the  uppermost  Silurian  rocks,  which  form  a  passage  into  the 
Devonian  rocks  or  Old  Red  Sandstone,  these  Caithness  fossils  are  probably  the 
oldest  known  and  clearly  recognizable  land  plants ;  it  being  believed  that  the  fossil 
vegetables  hitherto  found  in  the  so«ealled  Old  Red,  chiefly  occur  in  the  upper  member 
of  the  system.  Such  are  certain  plants  discovered  by  Dr.  Fleming  and  othen  in 
Shetland  and  Orkney,  by  the  geological  surveyors  in  Ireland ;  and  such  is  the  posi- 
tion of  that  very  remarkable  and  beautiful  Flora,  detected  bv  M.  Richter  of  Sahlfield 
in  Germany,  which  is  under  the  description  of  M.  Unger  or  Gratz  f* 

•  See  Qnsrt.  Jooro.  Qeol.  Boo.  vol.  vil.  p.  152 1  and '  Slluria»'  p.  160. 
t  Qurt.lfVB.QeoL8oe.v«Lzi.p.4X0|lBd*8il«la,'p.ai8* 
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In  recapitulating.  Sir  Roderick  expressed  his  conviction  that  the  same  series  of  the 
older  crystalline  or  metamorphic  rocks  was  several  times  repeated  in  the  contigaoos 
tracts  of  Sutherland  and  Ross  by  great  heaves  of  the  masses, — such  breaks  bemg 
often  occupied  by  the  chief  lochs  or  firths.  He  also  dwelt  on  the  very  remarkable  fact* 
that  in  these  two  northern  counties  there  was  an  apparent  symmetrical  succession 
from  older  to  younger  masses  in  proceeding  from  west  to  east.  Even  the  physical 
watershed  of  one  portion  of  the  region,  as  seen  in  the  steep  precipices  of  the  Bealloch 
of  Kintail,  only  four  miles  distant  from  the  western  sea,  indicated  no  anticlinal;  the 
flagstones  of  gneissose  rocks  there  plunging  rapidly  to  the  east-south-east.  In  the 
more  southern  portions  of  the  Highlands,  and  where  they  usually  still  preserve  the 
same  general  strike,  these  crystalline  strata  are  frequently  thrown  into  anticlinal  forms, 
owing  to  the  powerful  intrusion  of  eruptive  rocks ;  so  that  from  Fort  William  or 
Ben  Nevis  southwards  we  have  first  in  the  porphyry  of  that  mountain,  and  afterwards 
in  the  porphyries  and  syenites  of  Glencoe  or  the  granite  of  Ben  Cruachan,  as  well  as 
in  other  points  still  further  south,  great  centres  of  disturbance,  by  which  the  same 
series  of  quartzosc,  micaceous,  and  cnloritic  rocks  with  limestones,  but  in  which  clay- 
slate  more  prevails  than  in  the  north,  is  repeated  in  vast  undulations,  some  of  which 
dip  to  the  west- north-west  and  others  to  the  east-south-east.  One  of  the  most 
southern  of  these  anticlinals  may  be  seen  in  the  centre  of  Loch  £ck,  where  t^e 
masses  dip  off  to  Strachur  and  Inverary  on  the  north-west,  and  to  the  Clyde  on 
the  south-east. 

In  conclusion,  the  author  enforced  his  view  of  the  posteriority  of  the  Old  Red 
Sandstone  to  all  such  crystalline  rocks  by  showing  (as  indeed  Prof.  Sedgwick  and 
himself  had  done  many  years  ago)  that  die  coarse  conglomerates  of  the  Old  Red 
Sandstone  series,  not  only  wrapped  round  those  ancient  rocks,  but  were  absolutely 
made  up  of  their  fragments.  He  farther  adverted  to  the  great  diversity  of  the 
strike  and  dip  of  the  two  classes  of  rock  and  of  their  entire  unconformity  to  each 
other,  of  which  he  cited  an  instructive  example  at  the  head  of  Loch  Keeshom, 
and  the  lofty  massive  mountains  of  the  Old  Red  Sandstone  of  Applecross,  the 
beds  of  which  have  a  steady,  slight  inclination  of  10*^  or  12^  to  the  north* west* 
whilst  the  low  flanking  and  conterminous  primary  limestones,  qaartzites,  mica- 
schists  and  gneissose  rocks  extending  from  Keeshorn  to  Loch  Carron  plunge 
rapidly  to  the  east-south-east  In  short,  whilst  the  limestone  of  Durness  in  Suther- 
land (identical  in  its  mineral  characters  and  associations  with  that  of  Keeshorn  in 
Ross)  is  of  very  remote  antiquity,  the  Old  Red  Sandstone  b  composed  of  the 
regenerated  materials  of  such  older  rocks,  and  distinctly  overlaps  them  in  discordant 
positions. 

New  Geological  Mc^  of  Europe  exhibited.    By  Sir  Roderick  L  Murchi- 
SON,  D,CX^  F.R.S.  Sfc,  and  Professor  James  Nicol,  F.R.SE.,  F.G.S. 

This  new  Map  of  Europe  was  stated  by  Sir  R.  Murchison  to  be  an  extension  to 
Western  Europe  of  the  Map  of  Russia  and  the  conterminous  countries,  published  in 
the  year  1845  by  himself  and  his  associates;  the  same  classification  being  con- 
tinned. 

The  chief  new  feature  is  the  addition  of  the  geology  of  Spain  as  prepared  by  M. 
de  Verneuil.  As  the  previous  Map  of  Russia  comprehended  by  much  the  largest 
half  of  Europe,  the  present  work  would  have  been  completed  long  ago  had  it  not 
been  desirable  to  postpone  it  until  a  due  acquaintance  with  the  Iberian  peninsula  had 
oeen  obtained. 

[The  Map  is  published  by  Messrs.  Johnston  of  Edinburgh,  and  may  be  had 
separately  from  the  Physical  Atlas.] 


On  Striated  Roche  and  other  Evidences  oflce-Action  observed  in  the  North 
rf  Scotland.  By  James  Nicol,  F.R.S.E.,  F.G.S.,  Professor  of  Natural 
History  in  the  University  of  Aberdeen. 

The  author  described  several  evidences  of  ice-action  observed  in  the  north  of 
Scotland  during  a  recent  excursion  with  Sir  Roderick  I.  Murchison.  These  were, 
1st.  Striated  rocks;  the  more  remarkable  instances  were  the  following :-^trath 
Garve  for  many  miles  above  Contin,  where  the  sides  of  the  valley  are  covered  with 


Digitized  byVjOOQlC 


TRANSACTIONS  OF  THB  BECTIONQ.  89 

striie  ninomg  from  N.W.  to  S.E.*,  parallel  to  the  valley.  Strath  Bran,  also  in  the 
direction  of  tiie  valley,  or  nearly  W.  and  E.  Braambury  Hill  near  Brora,  the  white 
siliceous  sandstone  of  the  oolite  beautifully  smoothed  and  marked  with  striae 
running  W.  towards  Loch  Brora  and  Ben  Horn.  Large  angular  masses  of  the  old 
red  conglomerate  are  still  resting  on  the  striated  rocks.  North  coast  of  Sutherland, 
near  Betty  Hill,  striae  from  E.S.E.  to  W.N.W.  West  side  of  the  Kyle  of  Durness, 
white  quartz-rock  with  horizontal  striae  running  N.N.E.  to  S.S.W.  West  coast  of 
Sutherland  Ridge  above  Kyle  Skow,  gneiss  polished  and  striated ;  direction  of  striae 
E.S.E.  to  W.N.W. 

The  most  remarkable  instance  of  the  dependence  of  the  direction  of  glacier  striae 
on  local  conditions  is  seen  near  the  Sound  of  Skye.  At  the  upper  extremity  of 
Loch  Keeshom,  close  to  the  bridge,  the  striae,  on  the  old  red  sandstone,  have 
a  direction  from  N.  to  S.  parallel  to  the  valley.  On  the  east  of  the  Loch  in  the 
valley,  followed  by  the  road  to  Jean  Town,  the  rocks,  generally  talcose  beds  of  the 
quartz  series,  are  beautifully  marked  by  striae  running  W.  by  N.,  or  nearly  at  right 
angles  to  the  former.  On  the  ridge  and  on  the  top  of  the  hills  between  Balmacarra 
and  Kyle  Aiken  ferry,  the  striae  are  again  from  S.  by  E.  to  W.  by  N.  At  the  foot 
of  Keppoch  Hill  on  Loch  Duich,  an  overhanging  cli£f  is  very  distinctly  marked  by 
horizontal  striae  from  S.E.  to  N.E  in  the  direction  of  the  lake.  Taken  in  connexion 
with  the  Coolin  Hills  in  Skye,  shown  by  Professor  James  Forbes  to  be  another 
centre  of  glacier  striae,  these  facts  show  a  convergence  of  ancient  ice-streams  towards 
the  Sound  of  Skye. 

2nd.  The  second  form  of  ice-action  are  transported  boulders.  Blocks  of  a  very 
peculiar  granite  were  traced  from  the  valley  of  the  Alness  above  Ardross  Castle^ 
where  they  are  sometimes  arranged  as  it  were  in  moraines,  over  the  whole  promon* 
tory  of  the  Black  Isle  to  the  shores  of  the  Moray  Firth.  Striated  stones  were  seen 
in  the  detritus  near  Cape  Wrath.  On  the  west  coast  of  Sutherland,  near  Loch 
Laxford,  enormous  blocks  are  often  perched  on  the  top  of  rounded  bosses,  or  on  the 
very  verge  of  precipices,  like  lines  of  sentries  on  the  watch.  As  the  slightest  impulse 
seems  sufficient  to  dislodge  these  boulders,  the  manner  in  which  they  have  been 
placed  in  their  present  position  is  very  problematical. 

3rd.  The  third  form  of  ice-action  was  observed  on  the  coast  of  Caithness,  near 
the  old  castle  of  Wick.  The  top  of  the  cliff,  far  above  high  water  for  nearly  a 
quarter  of  a  mile,  is  covered  by  angular  blocks,  broken  from  the  rocks  below  and 
forced  up,  in  a  sloping  position  one  over  the  other,  like  shoals  of  ice  on  the  banks 
of  a  river  when  breakmg  up  after  frost.  The  author  ascribes  this  remarkable  accu- 
mulation to  an  iceberg  grounding  on  the  shore,  and,  from  the  position  of  the 
fragments,  considers  that  it  must  have  been  movmg  from  the  E.N.E.  or  E. 


On  the  Pterygotus  and  PUrygoius  Beds  of  Great  Britain^    By  D.  Page. 

Without  attempting  to  define  with  precision  the  vertical  range  of  the  Pterygotus 
and  other  associated  Crustacea,  the  author  was  of  opinion  that  the  zone  of  the 
"  Tilestones," — partly  on  the  verge  of  Siluria  and  partly  on  the  verge  of  Devonia— 
might,  with  no  great  impropriety,  be  designated  the  "  Pterygotus  beds  of  Great 
Britain."  At  all  events,  in  this  zone  alone  had  the  remains  of  Pterygotus  and  other 
allied  Crustacea  been  found  most  abundantly ;  so  abundantly,  indeed,  that  these 
creatures  might  be  regarded  as  the  characteristic  fauna  of  the  period.  During  the 
last  summer,  he  had  examined  pretty  minutely  the  relations  of  the  strata  in  Forfar^ 
Perth,  Stirling,  Dunbarton  and  Lanarkshire,  and  everywhere  he  had  found  ^em 
maintaining  the  same  stratigraphical  position,  and  characterized  by  the  same  fossil 
fauna.  Co-ordinating  them  in  like  manner  with  the  Ludlow  and  Hereford  beds 
(which  had  yielded  fragments  of  Pterygotus^  Onchus,  Plectrodus,  &c.),  they  appeared 
to  be  on  the  same  horizon ;  and  thus  it  was,  he  wished  to  group  die  whole  of  these 
"Tilestone"  strata  as  the  "  Pterygotus  beds  of  Great  Britain."  The  subject  he 
intended  to  lay  before  the  Section  naturally  resolved  itself  into  two  divisions ;  first, 
what  we  know  of  the  Pterygotus  and  its  crustacean  congeners ;  and,  second,  the 
range  and  limit  of  the  strata  in  which  these  crustaceans  had  been  discovered.    The 

*  The  directions  are  true,  or  oorrected  for  the  variation. 
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remaiiis  of  the  Pierygotus  have  been  known  in  Scotland  for  more  than  half  a  cen* 
tary,  the  mandibular,  or  jaw-feet  (from  their  scale-like  sculpturing  and  wing-like 
shape),  being  the  "Seraphim"  of  the  Forfarshire  quarr^rmen.  These  and  other 
portions  have  been  in  the  cabinets  of  the  curioas  fbr  many  years,  and  were  univer- 
sally regarded  as  the  remains  of  fishes.  Even  Agassiz  himself  looked  upon  the 
imperfect  fhtgments  originally  shown  him  as  ichthyolites ;  and  it  was  not  till  he 
had  an  opportunity  of  eiamining  (in  1834)  the  once  magnificent  collection  of  Mr. 
Webster,  of  Balruddery,  that  he  discovered  their  true  crustacean  character^  and  at 
once  assigned  to  them  a  place  in  Palaeontology,  ninder  the  title  of  Palmcarcinm 
alatus ;  and  subsequently,  when  he  saw  that  the  creature  had  no  generic  relation- 
ship to  any  etistias  Crustacea,  he  abandoned  the  first  name  for  that  of  Ptmygotm 
problemaiicu$,  in  allusion  to  the  deceptive  nature  of  the  remains.  The  Ptwrygotm, 
of  which  there  appeared  to  be  three  distinct  species, — the  gigantic  prohUmitioHi, 
the  ahglidu,  and  the  punctata — was  altogether  different  in  its  general  structure 
from  any  known  crustacean,  living  or  extinct.  The  portions  chiefly  found  (and  ot 
tiiese  capital  specimens  were  in  the  collections  of  Ix>rd  Kinnaird,  the  Watt  Insti<* 
tution,  Dundee,  &c.,  all  originally  from  Balruddery)  were  the  frontal  cephalic  shicld> 
the  posterior  cephalic  or  thoracic  shield,  with  its  lunar-like  epiroera,  the  abdominal 
segments,  generally  from  seven  to  eleven  in  number,  the  huge  prehensile  claws, 
with  their  curious  denticulated  edges,  attached  to  limbs  of  great  length,  the  shorter 
swimming- limbs,  with  their  paddle-like  appendages,  and  several  semi-oval  detached 
plates,  which  evidently  belonged  to  the  breast  or  under  side  of  the  animal.  Putting 
all  these  potiions  in  place,  as  nearly  as  could  be  determined,  we  had  a  huge  lobster- 
like crustacean-— but  only  lobster-like  In  general  contour,  for  in  its  true  generio 
relations  it  belonged  to  no  existing  family  in  the  order.  Partly  phyllopod  and 
partly  poecilopod,  in  Its  abdominal  segmentation  macrourous,  and  in  its  thoracic  ap- 
paratus resembling  the  existing  lAmulus,  the  Pterfgotui  could  be  classed  with  no 
living  family,  and  was  in  aspect  more  like  the  larval  than  the  adult  form  of  any 
Crustacea  with  which  we  were  acquainted.  This  peculiarity,  indeed,  ran  throughout 
the  whole  of  the  Crustacea  (and  there  were  several  new  forms  he  would  notice  on 
another  occasion)  which  had  hitherto  been  detected  in  this  geological  horizon — a 
horizon  that  would  yet  be  found  to  be  marked  peculiarly  by  its  strange  Crustacea. 
From  the  portions  he  now  exhibited  to  the  Section,  the  members  could  perceive  at  a 
glance  that  the  restoration  by  Mr.  M'Coy  was  altogether  erroneous,  and  bore  scarcely 
any  resemblance  to  what  the  creature  must  have  been  when  alive,  and  acting  the 
part  of  scavenger  along  the  muddy  shores  of  the  Old  Red  Sandstone  seas.  The 
figures  on  the  walls  (Mr.  Page  here  exhibited  what  he  conceived  to  be  a  near 
approach  to  a  complete  restoration)  would  afford  some  idea  of  the  general  features 
of  the  animal,  which  he  had  found  of  all  sizes,  from  ten  or  twelve  inches  up  to  full 
five  or  six  feet  in  length.  Such  was  the  Pterygotua ;  and,  looking  at  0$  complex 
structure,  as  well  as  the  similar  structure  of  the  other  (Crustacea  of  the  period,  there 
could  be  no  doubt  that  no  existing  classification  of  the  order  embracea  them  in  its 
subdivisions.  The  fact  was,  that  the  existing  Crustacea  were  by  no  means  well 
worked  out  as  a  group,  and  the  discovery  of  these  strange  fossil  fbrms  rendered  the 
study  still  less  perfect.  With  regard  to  the  second  portion  of  his  subject,  he  would 
only  remark,  that,  without  attempting  minute  co-ordinations,  he  was  inclined  to 
place  the  "  Pterygotus  beds"  on  the  very  lowest  verge  of  what  had  hitherto  been 
regarded  the  Old  Red  Sandstone  or  Devonian  system.  It  was  true,  that  some  high 
authorities  were  inclined  to  rank  these  beds  as  Upper  Silurian,  that  is,  on  the  very 
highest  stage  of  the  Silurian  system ;  and  so  far  as  the  working  out  of  the  beds  were 
concerned,  it  mattered  little  whether  they  were  regarded  as  lowest  Devonian  or  upper- 
most  Silurian ;  but  this  he  might  observe,  that  so  long  as  the  Cephaktipit  was  re- 
garded as  a  true  Old  Red  ichthyolite,  geologists  were  bound  to  rank  the  Pterygotus 
beds  as  the  base  of  that  system.  In  Scotland,  the  Cephalaspii  and  Pitrygotnt  were 
invariably  found  in  the  same  strata ;  and  for  this  reason  he  had  hitherto  contended 
for  the  "Tilestones"  of  the  English  geologists  being  restored  to  the  Devonian 
system,  where  they  had  originally  been  placed.  Taking  this  view,  we  had  a  well- 
marked  zone  of  grev  fissile  flags  and  tilestones,  of  slaty  marls  and  laminated  shales, 
everywhere  in  Scotland  and  England  subjacent  to  the  true  "  Old  Red,"  and  as  de- 
cidedly superior  to  the  shalea  and  limestones  of  Siluria*  characterized  as  these  were 
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by  the  presence  of  trilobitic  Cnietacea,  and  the  general  absence  of  ichthyic  forms. 
The  Pterygotns  beds  were  well-marked  throughout  the  whole  of  Forfar,  Perth,  Stir- 
ling, Dunbarton,  and  Lanark;  and  he  had  little  doubt  that,  when  more  minute 
research  was  directed  to  the  subject  in  England,  they  would  be  found  to  be  equally 
persistent,  though  marked,  it  might  be,  by  the  presence  of  additional  local  forms. 


On  the  Freshwater  Limestone  o/Dr,  Hibbert.  By  D.  Pagb. 

In  introducing  this  subject,  the  author  remarked,  that  it  was  now  upwards 
of  twenty  years  since  Dr.  Hibbert's  elaborate  memoir  on  the  Burdie  House  lime- 
stone was  read  before  the  Royal  Society  of  Edinburgh.  Since  that  time  little 
had  been  jdone  to  determine  the  stratigraphical  relations  and  extent  of  the  Burdie 
House  beds ;  and,  though  the  workings  bad  yielded  many  fossils,  no  further  attempt 
had  been  made  to  identify  their  geological  horizon  with  other  portions  of  the  great 
Scottish  coal-field.  At  the  time  Dr.  Hibbert  made  his  researches,  the  fiurdie  House 
limestone  was  regarded  as  a  peculiar  and  anomalous  deposit ;  and  though  its  earliest 
iuTestigator  had  a  clear  conception  of  its  inferior  position  to  the  marine  or  true 
carboiuferous  limestone,  he  yet  failed  to  exhibit  the  continuity  and  extent  of  its 
geographical  range,  or  to  connect  it  with  its  chronological  equivalents  in  other  locali- 
ties. The  result  of  this  has  been,  that  while  the  Burdie  House  limestone  is  often 
quoted  as  an  instance  of  freshwater  or  brackish  beds  occurring  in  the  carboniferous 
system,  it  is  as  often  misplaced,  and  its  real  geological  bearings  misinterpreted.  For 
example,  in  two  of  our  most  recent  publications,  and  these  by  acknowledged  masters 
of  the  science,  the  Burdie  House  strata  are  by  one  placed  above  the  millstone-grit, 
and, by  the  other  are  associated  with  the  mountain  limestone.  Nothing,  however, 
could  be  more  decided  than  their  subjacent  position  to  the  true  carboniferous  lime- 
stone. It  was  a  member  of  the  subcarboniferous  or  lower  coal- measure  group, 
and  had  a  range  of  strike  as  regular  and  well-marked  as  the  carboniferous  limestone 
itself.  Beginning,  for  instance,  at  Burdie  House  and  tracing  it  to  the  north-east, 
it  was  found  at  St.  Catherine's,  at  Duddingstone,  near  Holyrood,  crossing  the  Frith 
of  Forth,  in  the  Island  of  Inchkeith»  then  at  Pettycur,  and  westward  by  firosiehall. 
Bin  of  Burntisland,  Newbigging,  Starlevbum,  Bcdram,  on  the  shore  near  Inchcolm 
House,  in  the  low  grounds  of  Donibristle,  at  Rosyth,  beyond  Queensferry,  and  then 
re-crossing  the  Forth,  in  the  parish  of  Abercorn,  at  Binny,  Kirkton  of  Bathgate^ 
East  Calder,  in  the  Water  of  Leith,  and  eastward  by  the  Pentlands  to  Burdie  House* 
Its  outcrop  thus  presented  a  large  elliptical  area,  and  everywhere  dipped  at  varying 
distances  beneath  the  true  carboniferous  or  mountain  Umestone.  In  fact,  when  the 
outcrop  of  the  mountain  limestone  was  traced  in  the  same  manner^  starting  at  Gil- 
merton  and  Moredun,  and  thence  across  the  Forth,  to  Seafield  of  Kinghom,  and 
Chapel  of  Kirkaldy,  then  westward  by  Glenniston,  Little  Raith,  Bucklivie,  Duloch, 
Charleston — thence  across  the  Forth  by  Winchburgh  and  Bathgate,  and  then  east- 
ward by  Midcalder»  the  Pentlands,  and  Dryden,  to  Gilmerton — it  presented  an 
almost  perfect  parallelism  and  continuity.  In  fact,  the  two  outcrops  exhibited  two 
boldly  marked  zones  on  a  quaquaversal  uprise,  of  which  the  Corstorphine  Hills 
might  be  considered  the  centre*  With  the  one  were  associated  dark-coloured  shales 
with  bands  of  ironstone,  beds  of  fire-clay,  thin  seams  of  coal,  and  thick-bedded 
sandstones  like  those  of  Craigleith,  Burntisland,  and  St.  Andrews ;  with  the  others 
were  associated  calcareous  and  bituminous  shales,  black  band  and  clay,  ironstones, 
seams  of  coal,  and  coarse  quartzose  grits.  Such  were  the  stratigraphical  relations 
and  extent  of  the  Burdie  House  limestone  proper;  and  its  equivalents  were  to  be 
found  ranging  in  the  same  manner,  beneath  the  mountain  limestone,  in  the  east  of 
Fife  and  Stirling  coal-fields,  as  well  as,  he  believed,  in  the  Lanark  and  Ayrshire 
districts.  As  to  the  vertical  development  of  these  lower  coal-measures,  it  varied  in 
di£ferent  districts  from  600  to  1800  feet,  and  he  had  measured  an  uninterrupted 
section  near  St.  Andrews  of  1400  feet,  consisting  chiefly  of  sandstones,  shales,  and 
fire-clays.  Respecting  the  fossils  of  the  Burdie  House  limestone,  not  a  single  coral, 
coralline,  or  marine  shell  had  yet  been  detected  in  it ;  and  so  far  as  he  was  aware, 
nothing  had  yet  been  discovered  to  invalidate  the  opinion  of  Dr.  Hibbert,  that  the 
limestone  with  its  associated  beds  were  of  freshwater  or  estuary  origin.  In  the 
lower  coal-measures,  however,  considered  as  a  group,  he  (Mr.  P^)  had  detected 
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one  or  two  instances  of  marine  exuviae,  as  in  a  thin  band  of  limestone  near  St; 
Andrews,  which  contained  fragments  of  minute  encrinites ;  but,  taken  as  a  whole, 
the  group  was  eminently  characterized  by  freshwater  estuary  remains.  The  cha- 
racteristic plants  were  Sphenopteri$  cffinia,  bifida  and  linearis ;  Lepidophyllum  inter* 
medium  i  Pecopieris  heierophyllum ;  Neuropteris  Loshii;  Calamites  canncformis; 
Lepidodendron  elegant,  selaginoides  and  gracilis ;  Lepidostrobus  variabilis  and  ornO' 
tus ;  Stigmariaficoides  and  steUaris,  with  Sigillaria  pachyderma,  and  another  of  more 
slender  and  regular  growth.  Of  the  animal  remains  the  most  characteristic  were 
Cyprisfaba  said  punctata,  which  abounded  in  all  the  shales  and  limestones ;  MicrO' 
conchus  carbonarius ;  various  Unionidae,  sometimes  forming  whole  bands  of  lime- 
stone ;  PaltBoniscus  Robisonli,  Eurynotus,  and  Amblypterus ;  Holoptychius  Hibbertii 
(which  was  altogether  different  from  the  Holoptychius  of  the  Old  Red) ;  MegaUch- 
ihys,  Gyracanthus,  and  some  other  well-marked  ichthyolites  and  coprolites.  So 
characteristic  were  many  of  these  fossils,  that  there  was  little  difficulty  in  deter- 
mining by  their  aid  the  lower  from  the  upper  coal-measures.  What  Mr.  Page 
chiefly  wished  to  establish  by  his  remarks,  were, — 1st.  That  the  limestone  of  Burdie 
House  was  not  a  mere  local  and  anomalous  deposit,  but  had  a  considerable  geogra- 
phical range.  2nd.  That  its  position  was  unmistakeably  among  the  lower  coal- 
measures,  and  beneath  the  mountain  or  marine  carboniferous  limestone.  3rd.  That, 
in  its  palseontological  features,  the  Burdie  House  limestone  is  of  undoubted  fresh- 
water or  estuary  origin ;  and,  4th.  That  while  the  Burdie  House  limestone,  per  se, 
was  of  estuary  origin,  as  most  of  the  lower  coal-measures  were,  yet,  in  several 
instances,  bands  of  limestone  and  ironstone  occurred  in  the  series  containing  en- 
crinital  joints,  Retepora,  Murchisonia,  and  the  like,  thus  showing  that  during  the 
deposition  of  the  lower  carboniferous  strata  there  were  occasional  altemationa  of 
marine  and  freshwater  conditions. 


On  the  Subdivisions  of  the  Pakeozoic  and  Metamorpkic  Books  of  Scotland. 

By  D.  Page. 

At  the  former  meeting  Mr.  Page  had  endeavoured  to  establish,  that  below  the  carbo- 
niferous limestone  proper  there  existed  in  Scotland  an  extensive  and  well-defined  group 
which  he  termed  Uie  "  lower  coal-measures,"  and  which  were  evidently  the  equiva- 
lents of  Mr.  Griffith's  "  carboniferous  slates  "  in  Ireland.  He  had  also  endeavoured 
to  show  that  the  yellow  sandstones  of  Dura  Den  and  Stratheden  were  a  distinct 
Devonian,  or  old  red  sandstone  group,  and  clearly  separable,  lithologtcally  and  palaeon- 
tologically,  from  the  carboniferous  system  with  which  they  were  by  some  still  con- 
founded. He  had  during  the  past  summer  worked  out  numerous  sections,  boUi  in 
the  north  and  south  of  Scotland,  and  now  ventured  to  submit  the  following  as  well* 
defined  subdivisions  of  the  palaeozoic  and  metamorphic  strata.  He  omitted  all  notice, 
in  the  meantime,  of  the  Permian  rocks  and  their  supposed  triassic  co-relatives, 
believing  that  these  groups  in  Scotland  had,  as  yet,  been  altogether  mbunderstood 
and  misinterpreted : — 

rUpper  coal-measures. 
MiUstone-grit  (feebly  indicated). 
Carboniferous  limestone  (marine). 
.Lower  coal-measures, 
bellow  sandstone  of  Stratheden  and  Elgin, 
lied  sandstone  and  conglomerates. 
Caithness  flags  and  great  conglomerate. 
.Forfar  flags  and  tilestones. 
'  Undetermined  zone. 
<  Middle  group  of  Ayrshire. 
.  Lower  group  of  Peebles  and  Roxburgh. 

{Clay-slate  group. 
Chloritic  and  micaceous  schist  group. 
Hornblende  schist  and  quartzitic  group. 
Gneiss  and  granitoid  schists. 

Presuming  that  the  preceding  subdivitions  of  the  carboniferoot  strata  would  now 


CAasoNiPBROUS  Ststbm ^ 
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Bland  uncontrottrted^  Mr.  Page  went  on  at  length  to  establish  his  propoeed  groups 
of  the  lower  systems.  The  yellow  sandstones  of  Stratheden  and  Elgin,  characterized 
by  such  fossil  forms  as  Pterichthtf$  hydrophihu  and  Holoptyehiu$  Anderaoni,  Glypto^ 
l^pis,  AcHnolepia,  Stagonolepia,  TeUrpeton  Elginense,  and  Cyclopieris  Hibemicu9,  were 
at  once  clearly  separable  from  the  carboniferons  system  above ;  and  it  is  likewise 
readily  distingnished,  lithologically  as  well  as  palseontologically,  from  red  marb, 
sandstones,  and  conglomerates  which  lay  below.  These  red  beds  were  comparatively 
barren  of  fossils,  bnt  perhaps  the  Holopiychhu  nobiUsiimui,  Pamphractua,  Glyptopo* 
mnu,  and  PhfUolepia,  were  their  characteristic  fishes ;  at  all  events  they  marked  the 
meridian  of  the  Hohptychius  nobiUaiimui,  whose  scales  were  foand  in  every  district 
where  these  red  sandstones  occurred.  The  Caithness  flags,  replete  with  such  forms  as 
Pterichthys  Milleri,  Coccotteus,  Diptenu,  Diplopienu,  Dtplacanthu;  Cheirolepis, 
0$teolojn$,  and  AsteroUpii,  were  evidently  a  distinct  group  from  the  red  sandstone 
above,  and  as  well  defined  on  the  other  hand  from  the  Forfarshire  flags  and  tile- 
atones,  with  their  CephalatpUy  Oncku$,  CUmatius,  Paretnu,  Pterygotus,  Kampeearis, 
and  other  Crustaceans,  as  well  as  with  their  peculiar  stems,  seed-vessels,  and  unde* 
,  termined  flora.  If  the  Caithness  flags  were  not  in  some  respects  the  chronological 
equivalents  of  the  middle  flags  of  Forfarshire,  they  certainly  did  not  hold  a  lower 
place,  and  he  was  strongly  impressed  with  the  belief  that  the  Forfarshire  lower  flags, 
with  their  curious  crustaceans,  fish  spines,  fish  jaws,  and  seed-spores,  brought  the 
paleontologist  to  the  same  geological  horizon  as  the  Ludlow  Silurians.  At  this 
stage  there  was  yet  an  undetermined  gap  in  Scottish  litholog^,  and  he  was  con- 
vinced that  it  would  shortly  become  a  question  whether  portions  of  these  old  red 
fl^tones  should  be  ranked  as  Upper  Silurians,  or  the  "tUestones"  of  Upper  Silurian 
replaced  again  as  the  natural  basis  of  the  Devonian  system.  Without  attempting 
any  decided  line  of  demarcation  (and  in  a  science  like  geology,  where  so  many  of  its 
arrangements  were  provisional,  it  was  better  that  all  sharp  lines  of  demarcation 
should  be  avoided),  he  was  inclined  to  argue  for  the  restoration  of  the  "  tilestones  " 
to  the  Devonian  system,  as  bringing  the  English  strata  more  in  harmony  with  their 
Scottish  equivalents,  and  at  the  same  time  establishing  for  the  Devonian  that  great 
basis  of  vertebrate  life  for  which  Sir  Roderick  Murchison  had  so  long  contended. 
Respecting  the  subdivision  of  the  Silurian  rocks  of  the  south  of  Scotland  (for  in  the 
Tkorib.  no  certain  indications  of  Silurian  fossils  had  been  yet  detected),  Mr.  Page  was 
inclined  to  accept  the  grouping  suggested  in  the  recent  '  Siluria '  of  Sir  R^erick 
Murchison.  At  all  events,  uiere  could  be  no  doubt  in  the  mind  of  any  one  who  had 
worked  out  a  stratigraphical  section,  and  this  altogether  iDdependent  of  fossil  testi- 
mony, that  the  greywacke  grits  and  schists  of  Peeblesshire,  Selkirk,  and  Roxburgh, 
were  older  than  the  Silurian  limestones,  flagstones,  and  sandstones  of  Ayrshire  and 
Upper  Lanark.  Accepting  the  former  as  the  equivalents  of  the  Lower  Silurians  of 
England,  and  the  latter  as  representing  the  middle  beds,  there  were  still  wanting,  or 
undiscovered,  if  it  did  exbt,  a  set  of  strata  corresponding  to  the  Ludlow  or  Upper 
Silurians.  Leaving  this  uppermost  stage  as  undetermined  in  the  meantime,  he  next 
proceeded,  in  descending  order,  to  the  roetamorphic  strata.  It  had  been  contended 
by  some  that  it  was  impossible  to  group  or  separate  into  anything  like  chronological 
stages  the  metamorphic  rocks ;  and  yet  those  who  expressed  such  opinions  were 
themselves  daily  placing  mica-schist  under  clay-slate,  and  gneiss  under  mica-schist. 
There  could  be  no  doubt,  that  in  greatly  disturbed  districts,  and  in  regions  where 
these  rocks  had  undergone  a  high  degree  of  mineral  metamorphism,  it  was  often  im- 
possible to  establish  anything  like  order  of  superposition ;  still,  by  taking  a  sufficiently 
wide  field,  such  as  buth  slopes  of  the  Grampians  afibrded,  and  by  working  out 
patiently  many  sections  in  detail,  he  thought  there  could  be  little  doubt  that  the 
following  was  the  true  descending  order  of  the  metamorphic  strata  in  Scotland  : — 
1st.  clay-slate,  with  and  without  slaty  cleavage ;  2nd.  chloritic  and  micaceous 
schists ;  3rd.  quartz  rock  and  hornblende  schists,  forming,  perhaps,  one  of  the  best 
marked  zones  in  the  system ;  and  4th.  gneiss,  porphyritic  gneiss,  and  gneissose  beds, 
often  so  granitic-looking,  that  they  were  apt  to  be  mistaken  for  granite,  and  for  which 
he  would  propose  the  term  "  granitoid  schists."  Though  chlorite  slate  might,  in 
some  instances,  be  associated  with  clay- slate,  and  mica-schists  be  intercalated  with 
gnebs,  still,  as  a  general  rule,  the  preceding  order  prevailed ;  and  what  was  peculiar, 
each  zone  had  its  own  limestone  beds,  and  these  so  persbtent  in  character,  that  he 
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could  in  most  instances  determine  the  group  by  an  examination  of  the  limeatcme 
quarries.  In  fact«  as  limestone  strata  often  afforded  the  key  to  the  fossUiferons 
groups,  so  limestone,  in  a  great  measure,  enabled  the  worker  out  of  primary  forma- 
tions to  ascertain  his  iithological  place  and  position.  In  submitting  the  preceding 
arrangements,  he  (Mr.  Page)  was  perhaps  advancing  nothing  new  to  many  members 
of  the  Section ;  still  he  was  aware  that,  much  doubt  and  error  prevailed  respecting 
the  relations  of  the  stratified  system  in  Scotland,  and  by  thus  attempting  their 
grouping  and  subdivision,  it  would  facilitate  comparison  with  other  regions,  and 
especially  with  continental  Europe  and  North  America,  where  so  manv  eminent 
geologists  were  working  out  with  admirable  precision  and  in  detail  the  rode  arrange- 
ments of  their  respective  localities.  He  had  endeavoured  to  be  as  explicit  as 
the  time  allowed  for  such  an  outline  would  permit,  and  would  venture  to  predict 
that  the  time  was  not  far  distant,  when  the  ancient  rocks  of  Scotland,  notwith- 
standing the  obscurity  of  the  subject  and  the  difficulty  of  the  research,  would  be 
as  minutely  grouped  and  as  well  understood,  as  the  younger,  the  more  attractive,  and 
the  more  easily  deciphered  fossiliferous  secondaries  of  England.  No  doubt,  differoit 
geologists  would  attach  different  degrees  of  value  to  these  attempted  subdivisions ; 
but  in  a  science  like  geology,  where  as  yet  so  much  was  temporary  and  provisional, 
and  where  the  height  to  be  ascended  was  so  steep  and  arduous,  the  more  notches  in 
the  cliff,  the  more  easy  the  ascent ;  and  if  once  the  path  were  familiar  and  known,  we 
could  dispense  with  many  of  the  intermediate  notches,  and  make  our  steps  the  fewer 
and  more  comprehensive.  

Remarkt  on  certain  TVap  Dykes  in  Arran. 
By  Professor  Phillips,  M^^  F.R.S. 
The  author  exhibited  maps  and  sections  of  the  trap  dykes  between  Brodich  Bay 
and  Lamlash  Bay — for  the  purpose  of  showing  the  existence  of  a  certain  law  regard- 
ing the  direction  of  these  dykes,  as  compared  with  the  strata  of  the  Red  Sandstone 
strata,  and  the  axes  of  subterranean  movement  in  Arran.  The  investigation,  founded 
on  two  sets  of  careful  observations,  in  the  years  1826  and  1855,  on  forty-four  dykes, 
which  were  separately  described  for  the  purpose,  proved  the  dykes  to  be  assembled 
in  two  principal  systems  or  groups,  both  included  m  arcs  of  90^,  so  as  to  produce 
alternating  quadrants  of  +  and  — ,  capable  of  combination  into  one  general  re- 
sultant. The  dykes  are  not  generally  accompanied  by  vertical  displacement;  the 
sandstones  on  their  borders  are  usually  bleached  and  indurated  so  as  to  run  in  high 
crests,  above  the  frequently  excavated  course  of  the  dyke.  Many  special  phseno- 
mena  were  pointed  out  in  refl;ard  to  the  "  Claystone,"  **  Pitchstone,  and  *'  Green- 
stone" dykes,  of  this  and  other  parts  of  Arran,  as  a  preliminary  to  an  excursion  on 
the  coast  after  the  conclusion  of  the  meeting. 


Note  an  a  recent  Geological  Survey  cfihe  Region  between  Constantmopk  and 
Broussot  in  Asia  Mtnor^  in  search  of  Coal,  By  H.  Poolb.  Com' 
municated  by  Sir  R.  I,  Murchison,  wiih  the  permission  qf  the  Earl  of 
Clarsvdoh. 

Sir  Roderick  Murchison  briefly  explained,  that  in  consequence  of  reports  of  the 
existence  of  coal  on  the  south  side  of  the  Gulf  of  Nicomedia  in  the  Sea  of  Marmora* 
he  had  jrecommended  Mr.  H.  Poole  to  Her  Majesty's  Government  as  a  surveyor 
capable  of  determining  the  nature  and  value  of  the  combustible.  The  Earl  of  Claren- 
don had  in  consequence  sent  out  that  gentleman,  who  had  ascertained  that  the  so- 
called  coal  was  a  poor  lignite  only,  and  probably  of  tertiary  age;  and  that  thus  the  hope 
of  the  old  coal  of  Eregli  (Heraclea)  being  continuous  to  or  repeated  in  the  Gulf  of 
Nicomedia  so  near  to  Constantinople  was  dispelled. 


On 


the  Geology  <tf  the  District  of  Great  andLUOe  Ormesheady  North  Wales. 
By  John  Pric£»  BjI. 


Digitized  byVjOOQlC 


TRANSACTIONS  op  THB  IBCTIONS.  96 

On  tie  eammmeimefU  erndprogrest  qf  the  Geological  Survey  in  Seotiand. 
By  A.  C.  Bamsay,  F.R,S.f  F.G.S. 


On  tome  qf  the  Geological  Functions  of  the  Winde,  iUuetrating  the  Origin 
of  Salt,  Sfc.    By  Professor  H.  D,  Rogers,  BoUony  U.S. 

On  the  Geology  of  the  United  States. 
By  Professor  H.  D.  Rogers,  Boston,  U.S. 


On  some  Bqrtilian  Footprinisfrom  the  Carboniferous  Strata  of  Pennsylvania. 
J?y  Professor  H.  D.  Rogers,  Bostofh,  US. 


Additions  to  the  Geology  of  the  Arctic  Regions.    By  J.  W.  Salter,  F.G.   . 

On  some  Fossils  from  the  Cambrian  Rochs  of  the  Longmynd,  Shropshire, 

By  J.  W.  Salter,  F.G.S.,  A.L.S.,  qf  the  Geological  Survey  of  Great 

Britain. 

The  author  visited  the  Longmynd  dnriDg  the  summer  of  1855,  for  the  purpose  of 
searching  carefblly  in  the  sandy  flag-like  l^s  east  of  the  principal  ridge  for  organic 
remains. 

The  succession  is  as  fellows,  in  ascending  order : — 

1,  Dark  olive  schists.    Church  Stretton,  Brocards  Castle,  flee. 
8.  Harder  flags  and  schists,  with  some  felspathlc  beds. 

3.  Bluish  fine-grained  sandstones  of  considerable  thickness  and  ending  in  a 
series  of  ripple- marked  flags,  as  at  the  Carding  Mill,  Church  Stretton ; 
the  Devil's  Mouth;  Winter  Hill;  north  side  of  Callow  Hill,  Little 
6tretton  ;  the  Packet  Stone,  West  of  Minton. 

In  all  these  localities  ripple  or  current  marks  are  frequent  on  the  surface  of  the 
stone,  and  in  several  places  these  are  marked  in  such  a  way  by  radiating  lines  as  to 
lead  to  a  belief  that  they  represent  the  minute  drainage  of  the  hollows  as  the  tide 
receded,  thus  indicating  littoral  conditions.  The  large-sized  conglomerates  in  the 
neighbourhood  also  favour  the  same  idea. 

On  the  surfaces  of  the  sandy  beds  are  many  double  oval  impressions,  not  above  a 
Une  long,  always  placed  in  pairs,  and  parallel  to  one  another  in  direction,  though 
scattered  over  the  stone.  As  these  twin  oval  indentations  are  not  placed  in  any 
regular  series,  they  clearly  do  not  indicate  the  track  of  a  crustacean  or  higher  animal ; 
and  Uiey  offer  on  the  whole  the  best  analogy  with  the  double  holes  of  sand- 
burrowing  worms,  such  as  the  Lob- worm  {Aremcoh)  of  our  coasts.  Mr.  Binney  of 
Manchester  first  called  attention  to  the  occurrence  of  such  burrows  on  the  coal 
sandstones  of  that  district.  The  present  are,  however,  minute  in  comparison.  The 
author  calls  them  Arenieola  didyma.  There  are  also  many  direct  traces  of  the  pre- 
sence of  worms  in  long  sinuous  tracts,  such  as  are  usually  made  by  these  animaJs. 

The  roost  interesting  fossils  are  several  specimens  of  the  tail,  and  perhaps  the 
head,  of  a  new  genus  of  Glenoid  Trilobites,  allied  closely  to  some  forms  in  the  very 
lowest  fossilifierous  beds  of  America.  Though  imperfect,  their  occurrence  so  low 
down  Justifies  the  application  of  a  distinctive  name,  PaUtopyge  Ramsayi. 

Impressions  very  like  those  of  rain- drops,  and  remarkable  raised  lines  on  the  sur- 
faces of  the  beds,  are  points  of  interest,  but  do  not  call  for  further  notice. 

These  fussiliferous  beds  are  succeeded  bv  (4)  red  shales  and  (5)  grey  sandstones, 
another  series  of  flaggy  sandstone  with  npple-marks  (at  the  small  waterfall  near 
Church  Stretton),  red  sandstones  and  grey  beds  alternating  as  far  as  the  ridge  of  the 
Portway,  beyond  which,  for  three  miles,  is  a  great  series  of  red  sandstone  with 
some  beds  of  conglomerate  (one  bed  of  which  is  120  feet  thick).  These  con- 
glomerates are  chMy  of  quartz  rock,  with  much  felspathic  matter,  and  only  rarely 
contain  pebbles  of  syenite.  They  indicate  the  proximity  of  older  and  probably  A 
Tolcanic  lands. 
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On  New  Farms  of  Crustacea  from  the  District  of  Lesmahagow. 
By  R.  Slimon  *. 


On  the  Shelly  Deposiis  of  the  Basin  of  the  Clyde,  with  proofs  cf  change  of 
~  5  Smith,  F.R.S.y  F.G.S. 


Climate.    jBy  James 


On  the  Structure  and  Mutual  BeUOumships  of  the  older  Rocks  of  the  High' 
land  Border,    By  H.  C.  Sorby,  F.G.S. 

The  author  first  gave  a  short  outline  of  the  opinions  that  have  been  entertained 
by  various  geologists  respecting  the  origin  of  that  structure  in  the  metamorphic 
rocks,  for  which  the  term  foliation  has  been  proposed.  He  much  objects  to  this,  if 
used  as  though  there  were  but  one  structure  present  in  them ;  for,  by  a  careful  and 
close  inspection,  with  or  without  the  microscope,  two,  that  are  most  distinct  from 
one  another,  may  very  often  be  recognized.  One  of  these  has  every  character  that 
would  be  the  result  of  stratification,  even  in  some  cases  including  the  current  struc- 
tures ;  and  the  other  is  related  to  it  in  precisely  the  same  manner  that  the  cleavage 
of  slate  rocks  is  to  their  beddins.  This  is  best  seen  in  the  more  micaceous  bands 
in  contorted  beds  of  gneiss,  and  in  them  the  crystalline  flakes  of  mica  often  lie,  not 
in  the  plane  of  the  bands  themselves,  but  pass  on  in  one  uniform  direction,  whibt 
the  bands  of  varying  composition  bend  about  and  are  often  perpendicular  to  the 
general  direction  of  the  flakes  of  mica.  One  of  the  most  decided  relations  between 
cleavage  and  bedding  is  that  cleavage  lies  in  a  plane  perpendicular  to  the  line  in  which 
pressure  has  acted,  so  as  to  change  the  dimensions  of  the  rock.  The  structure  just 
alluded  to,  as  in  some  districts  affecting  mica-schist  and  gneiss,  agrees  with  it  in 
this ;  and  in  fact  presents  us  with  all  the  peculiarities  that  could  be  expected  from 
metamorphosed  cleavage,  in  the  same  manner  as  the  other  does  with  respect  to 
stratification. 

In  some  districts  it  appears  to  be  absent,  as  is  also  the  case  with  cleavage, 
and  then  only  that  analogous  to  stratification  is  to  be  seen.  Metamorphic  rocks 
are  often  very  full  of  contortions,  some  larger  and  others  quite  small.  These  appear 
to  have  been  formed  in  various  manners ;  but  may  be  accounted  for  on  strictly  me- 
chanical principles.  In  order  to  explain  this,  the  author  had  constructed  modeb  to 
represent  beds  that  could  readily  and  evenly  give  way  and  change  their  dimensions 
when  elevated  or  bent,  and  others  that  would  not  admit  of  this ;  and  by  bending  or 
elevating  them,  in  the  manner  that  is  seen  to  have  occurred  in  the  case  of  the  rocks, 
when  composed  of  elastic  material,  no  contortions  are  produced ;  whereas,  in  the 
other  case,  they  are  formed,  and  have  precisely  the  same  relations  to  the  character 
of  the  elevation  or  bending,  as  those  met  with  in  the  rocks  themselves.  Hie  author 
therefore  is  of  opinion,  that  nearly  the  whole  of  them  may  be  explained  on  strictly 
phjTsical  principles,  by  supposing  that  mica-schist  and  gneiss  were  in  a  more  or  less 
softened  condition  when  tne  movements  of  elevation  occurred,  and  not  in  a  state 
analogous  to  the  unaltered  rocks,  that  have  yielded  to  similar  actions  in  a  verv  dif- 
ferent manner ;  and  this  supposition  he  thinks  would  agree  with  what  is  indicated 
by  other  facts. 

In  carrying  out  these  inquiries,  some  sections  of  the  Highland  border  had  been 
constructed,  in  which  the  structure  described  above  as  due  to  stratification  was 
carefully  distinguished  from  that  considered  to  be  produced  by  cleavage ;  and  the 
result  is,  that  tibere  is  every  reason  to  believe  that  the  clay-slate  rocks  are  not  more 
recent  than  the  whole  of  the  mica-schist,  as  has  been  supposed,  but  are  older  than  a 
considerable  portion  of  it ;  and  on  the  whole  are  the  same  group  of  rocks  prolonged 
to  a  distance  beyond  the  limit  of  the  metamorphic  action.  This  supposition  com- 
pletely explains  all  the  peculiarities  observed ;  whereas,  if  their  dip  under  the  altered 
rocks  was  only  apparent,  and  due  to  inversion,  there  is  very  good  cause  for  condu* 
ding  that  the  relations  of  the  cleavage  and  the  axes  of  the  contortions  to  the  general 

*  The  tract  has  since  been  examined  by  Sir  R.  Morchison  and  Professor  Ramsay,  and  is 
described  in  the  Qoart.  Joum.  Geological  Society,  March,  1856 ;  the  cmttaoeans  being 
described  by  Mr.  Salter. 


Digitized  byVjOOQlC 


TRANSACTIONS  OF  THE  SEOTIONS.  97 

curves  of  the  bedding  woald  have  beea  very  different  from  what  may  be  seen  by 
examining  the  rocks. 

In  the  district  about  Loch  Lomond  the  beds  have  been  so  bent  by  elevation  that 
the  clay-slate  is  newer  than  the  metamorphic  rocks  in  immediate  contact  with  it. 
The  dip  of  cleavage  follows  a  uniform  law  in  both,  and  shows  that  the  elevating 
force  there  was  on  the  north  side,  as  is  also  indicated  by  the  beddiog. 


On  same  of  the  MecJianical  Structures  of  Limestones. 
By  H.  C.  SoRBY,  F,G.S. 

The  author  considers  that  the  only  satisfactory  method  of  ascertaining  the  true 
structure  of  limestones,  is  to  examine  thin  sections  of  them  with  the  microscope. 
The  results  described  in  this  paper  were  arrived  at  in  this  manner.  Limestones 
have  been  usually  described  as  more  or  less  crystalline  or  earthy,  but  this  has  re- 
ference chiefly  to  subsequent  changes,  and  not  to  their  original  condition.  When 
examined  with  the  microscope,  it  is  seen  that  to  describe  them  according  to  their 
mechanical  characters  would  usually  be  far  better.  In  this  manner  they  may  be 
very  conveniently  classed  as  organic  sands  or  clays ;  in  the  same  way  that  we  may 
speak  of  felspar,  sand  or  clay.  The  organic  structure  of  the  minute  fragments  of 
which  they  are  composed  is  often  so  well  preserved,  that  their  nature  and  relative 
proportion  can  be  satisfactorily  determined. 

Where  they  have  been  consolidated,  the  shrinking  of  the  mass  has  often  produced 
cracks  and  joints,  afterwards  filled  with  calcareous  spar,  and  often  presenting  a 
beautiful  appearance,  when  examined  with  the  microscope,  on  account  of  their 
number  and  regularity ;  and  showing  faults  of  ^th  of  an  inch,  or  much  less. 
Hiese  are  totally  distinct  from  slaty  cleavage,  which  can  be  studied  to  great  advan- 
tage in  such  limestones  as  have  that  structure.  The  author  has  proposed  a  theory 
to  account  for  this,  and  has  shown  that  the  rocks  that  possess  it  have  been  so 
much  compressed,  as  shown  by  a  great  variety  of  facts,  that  the  position  of  their 
ultimate  particles  would  be  changed  in  such  a  manner  as  to  give  rise  to  precisely 
such  a  structure  as  that  which  produces  cleavage.  That  this  would  be  a  necessary 
result  may  be  proved  both  by  calculation  and  experiment.  In  the  case  of  lime- 
stones, it  is  impossible  to  suppose  that  any  other  than  a  mechanical  cause  can  have 
developed  the  structure  seen  with  the  microscope,  because  the  particles  whose  posi- 
tion has  been  changed  are  fragments  of  organic  bodies,  and  not  crystals.  Besides 
this  change  of  position,  in  many  cases  minute  organic  fragments,  whose  original 
form  and  structure  are  well  known,  are  greatly  compressed  in  the  plane  of  cleavage, 
as  shown  by  the  change  in  their  form  and  structure ;  and  even  crystals  of  dolomite 
are  broken  up,  elongated,  and  their  crystalline  cleavage  planes  bent ;  thus  showing 
that  the  rock  was  in  a  consolidated  condition  when  the  change  of  dimensions 
occurred,  but  that  the  pressure  was  so  intense,  and  acted  so  gradually,  that  the 
whole  mass  of  rock  gave  way  like  more  malleable  substances,  by  the  movement  of 
the  particles  one  over  another. 

On  the  Currents  produced  by  the  action  of  the  wind  and  tides^  and  the  struc- 
tures generated  in  the  dqMsits  formed  under  their  influence,  by  which  the 
physical  geography  of  the  Seas  at  various  geological  epochs  may  be  ascer- 
tained.   By  H.  C.  SoRBY,  F.G.S. 

The  first  division  of  this  communication  consisted  of  a  description  of  the  nature 
and  peculiarities  of  the  currents  produced  at  the  present  period  by  the  operation  of 
the  tides,  waves,  and  winds,  and  their  relations  to  the  physical  geography  of  the 
sea,  in  order  that  a  proper  judgment  might  be  formed  with  reference  to  those  of 
former  epochs.  It  is  thus  seen  that  a  knowledge  of  the  directions  and  characters 
of  the  currents  would  furnish  very  much  information  respecting  the  general  physical 
peculiarities  of  the  seas,  and  the  position  and  direction  of  their  coasts. 

llie  second  division  comprised  an  account  of  observations  and  experiments  re- 
specting the  effects  of  currents  on  the  deposits  formed  under  their  influence,  by 
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which  Tarious  stnicturee  are  produced,  for  which  the  author  proposes  the  general 
term  "  current  structures."  The  first  of  these  is  when  the  beds  are  deposited  in 
horizontal  bands,  indicating  little  or  no  current  at  the  bottom.  The  second  has 
been  known  by  the  term  "  ripple  marking ;"  but  a  very  careful  study  of  it  yields 
far  more  information  than  would  be  expected  at  first ;  for,  by  carefully  attending 
to  the  peculiarities  of  its  structure,  the  direction  and  velocity  of  the  current  can  be 
very  generally  determined,  and  even  the  actual  rate  at  which  deposition  proceeded. 
The  third  kind  of  structure  has  often  been  called  "  false  bedding;"  but  for  this  the 
author  proposes  the  term  "  drift  bedding."  This  furnishes  information  respecting 
the  direction  of  the  current,  but  not  necessarily  the  velocity.  However,  by  carefully 
attending  to  minute  facts  in  its  structure,  it  appears  almost  certain  that  the  actual 
depth  of  the  water  can  in  many  cases  be  ascertained  to  within  a  fathom.  By  means 
of  these  various  structures,  the  direction  of  the  currents  can  be  made  out  with  great 
accuracy,  as  well  as  their  general  characters ;  whether  they  were  oscillating  and  due 
to  tides  or  stranding  waves,  or  moved  only  in  one  direction.  Thence  the  peculiari- 
ties in  the  motion  of  the  currents  from  which  the  physical  geography  of  the  modem 
seas  might  be  inferred,  would  permanently  impress  these  characters  on  the  deposits 
formed  in  them,  in  such  a  manner  that  similar  inferences  might  be  derived  from  the 
study  of  our  ancient  rocks. 

Applying  these  general  principles  to  particular  cases,  it  was  shown  that  the  red 
sandstone  of  the  valley  of  the  Annan  at  Moffat  was  accumulated  by  ordinary  tidal 
influence  in  a  small  marine  loch.  The  detailed  structure  of  the  magnesian  lime- 
stone in  the  south  of  Yorkshire  proves  that  the  tide  moved  in  a  line  from  S.  7<f  W. 
to  N.  70*^  E.,  amongst  a  number  of  shoals.  There  must  have  been  a  much  more 
open  sea  towards  the  east  than  the  west,  because  the  greater  storm-waves  come  from 
that  quarter ;  but  yet  they  were  never  very  great,  as  might  be  expected  in  a  sea  that 
was  generally  shallow  and  full  of  shoals,  llie  Wealden  also  has  such  a  structure 
as  agrees  with  the  rise  and  fall  of  the  tide  amongst  a  number  of  sand-banks,  like 
what  would  occur  at  the  mouth  of  a  great  river ;  and  the  fluvio -murine  tertiaries  of 
the  Isle  of  Wight  and  Hampshire  present  a  good  example  of  the  accumulation  of 
deposits  in  a  tidal  estuary,  whose  axis  ran  from  east  by  south  to  west  by  north. 
Many  curious  facts  respecting  the  rise  and  fall  of  the  tide  and  the  currents  due  to 
the  action  of  the  prevailing  west  winds  are  seen  in  the  old  red  sandstone  of  the  cen- 
tnX  district  of  Scotland,  and  in  the  carboniferous  strata  of  the  north  of  England ; 
and  they  present  most  determinate  data  for  forming  a  conclusion  vdth  respect  to  the 
distribution  of  the  land  and  sea  at  those  periods.  The  carboniferous  strata  show 
that  most  remarkable  changes  must  have  occurred  between  their  formation  and  that 
of  the  magnesian  limestone ;  because  the  lines  of  rise  and  fall  of  the  tide  in  those 
two  epochs  in  Yorkshire  are  nearly  perpendicular  to  one  another.  Proceeding 
upwards  to  the  coal  strata,  to  where  tidal  influence  ceases,  the  author  is  of  opinion 
that  the  currents  were  chiefly  due  to  the  action  of  the  wind ;  for  in  the  neighbour- 
hood of  Sheffield  he  finds  that  there  is  a  most  close  agreement  between  their  direc- 
tions and  that  of  the  winds  of  the  present  period ;  and  that  their  general  character 
and  arrangement  agree  better  with  this  supposition  than  with  any  other  that  has 
yet  occurred  to  him. 

Stratified  rocks  of  every  period  that  have  been  thoroughly  explored  in  this  manner, 
lead  to  the  conclusion  that  their  structure  not  only  asrees  with  what  would  take 
place  from  the  action  of  the  winds  and  tides,  but  famish  good  evidence  to  prove 
that  no  other  agent  could  have  produced  them  than  such  as  are  met  with  in  modem 
seas,  and  acting  with  no  greater  intensity  than  is  now  seen  in  various  parts  of  the 
globe.  The  application  of  this  subject  also  furnishes  many  facts  of  considerable 
interest  in  connexion  with  many  other  branches  of  theoretical  geology. 

The  author  illustrated  his  subject  by  an  appropriate  assortment  of  maps,  and  an 
ingenious  machine  representing  the  action  of  the  waves. 


On  a  PhyUopod  Crustacean  in  the  Upper  Ludiow  Rock  of  Ludhw, 
Discovered  by  R.  Lightbody.     By  the  Rev.  W.  S.  Symonds,  F^G.S. 

This  fossil  is  the  trifid  tail  of  a  crustacean  apparently  allied  to  HyvMnoeoris 
vermicauda  of  the  lower  Silurians  of  North  Wales,  and  ^as  discovered  by  Mr. 
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Ljghtbody  of  Ludlow  in  the  upper  Ludlow  shales  on  the  banks  of  the  rirer  Tame. 
The  addition  of  a  new  crustacean  to  the  upper  Silurian  list  of  organic  remains  is  an 
interesting  fact,  and  the  fossil  was  new  to  Mr.  Salter.  The  various  crustaceous 
remains  lately  discovered  in  the  upper  Ludlow  shales  and  tilestones  are  assuming 
an  important  feature  in  geology,  and  Mr.  Symonds  quoted  the  gupposed  "  Cephalas- 
pides  '  in  the  tilestones  of  Kington,  discovered  by  Mr.  Banks,  and  expressed  his 
doubt  whether,  after  all,  the  "  Cephalaspidean  "  plates  would  not  turn  out  to  be 
those  of  crustaceans.  A  drawing  of  this  fossil  by  Mrs.  H.  Salwey  of  Ludlow  has 
been  engraved  on  plate  for  the  Edinburgh  New  Philosophical  Journal,  Oct.  1855. 

On  the  Fauna  of  the  Lower  Silurians  of  the  South  ofScoOand. 
By  Professor  Wyville  Thomson,  FM.S,E.,  Belfast, 

Exhibition  of  a  Series  of  PrepttratioTu  obtained  from  the  Decomposition  of 
Cannel  Coal  and  the  Torbane  Hill  CoaL    By  Dr.  Tryfb. 

On  the  Probable  Maximum  Depth  of  the  Ocean. 
By  Searles  V.  Wood,  jun. 

The  author,  after  pointing  out  that  if  a  surface  be  rugose  in  such  a  manner  that 
for  every  elevation  upon  it  there  exists  an  equal  depression,  and  that  if  the  interstices 
be  then  filled  in  with  liquid,  it  would  be  found,  that  when  the  area  left  uncovered 
equalled  the  area  covered  by  the  liquid,  the  height  of  the  prominences  above  the 
liquid  level  would  equal  the  depth  of  the  depressions  beneath  the  same  level,  and  that 
when  such  areas  were  as  2  to  1,  or  3  to  1,  the  heights  and  depths  would  be  in  those 
ratios,  and  so  on  in  direct  proportion,— suggested  that  if  it  were  assumed  that  the 
earth's  surface  if  uncovered  would  exhibit  such  a  rugosity  as  above,  then,  since  the 
ocean  area  is  to  the  land  area  as  3  to  1  (nearly),  it  would  be  found  over  large  spaces 
of  a  depth  three  times  the  average  height  of  any  mountain  mass  ;  and  that  if  the 
average  height  of  the  mountain  mass  of  the  Himaleh  were  taken  at  from  13,000  to 
14,000  feet,  a  large  space  of  the  ocean  would  give  soundings  of  from  39,000  to 
42,000  feet  (eight  miles),  being  three  times  that  height. 


BOTANY  AND  ZOOLOGY  including  PHYSIOLOGY. 

Botany. 

An  attempt  to  classify  the  Flowering  Plants  and  Ferns  of  Great  Britain 
according  to  their  yeognostic  relations*.    By  John  G.  Baker. 

1.  F\tndamental  Oeneralities. — 1.  In  regulating  the  distribution  of  species,  and 
modifying  specific  types,  the  subjacent  geological  formations,  principally  by  reason 
of  their  mechanical  properties,  exercise  an  influence,  which,  taken  as  a  whole,  is 
secondary  only  io  that  of  climate,  which  it  modifies,  and  by  which  it  Is  modified 
perpetually. 

2.  With  reference  to  the  facility  with  which  they  yield  to  disintegration  and  to 
their  hygroscopicity  and  porosity,  strata  are  essentistlly  separable  into  two  principal 
classes,  dysgeogenous  and  eugeogenous, 

3.  DyageogenouB  formations  are  those  which  are  disintegrated  with  difficulty  and 
yield  only  a  feeble  detritus.  On  a  grand  scale  they  absorb  moisture  readily,  and 
famish  stations  characterized  by  their  comparative  dryness.  Rocks  of  this  class 
mostly  contain  a  large  proportion  of  carbonate  of  lime  in  their  composition. 

4.  Eugeogenous  formations  are  those  which  abrade  easily  and  yield  an  abundant 

*  This  paper,  with  a  complete  catalogue,  &c.,  has  been  issued  in  the  form  of  a  pamphlet, 
and  may  be  procured  of  the  author,  Thirsk,  Yorkshire,  or  of  the  publishers,  W.  and  F,  O. 
Cash,  London. 
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superficial  detritus,  which  may  be  either  of  a  sandy  or  clayey  nature.  They  are 
comparatively  impermeable,  and  consequently  hygroscopic  upon  a  grand  scale,  fur- 
nishing damper  stations  than  the  rocks  of  the  opposite  category,  especially  when 
the  detritus  is  clayey. 

5.  Every  species  possesses  essentially  its  characteristic  special  range  of  lithological 
adaptability,  in  the  same  way  that  each  possesses  its  characteristic  special  range  of 
climatic  adaptability.  Under  equal  climatic  conditions  some  species  are  restricted 
to  more  or  less  distinctly  marked  dysgeogenous  situations,  and  others  to  more  or 
less  distinctly  marked  eugeogenous  situations;  but  a  greater  number  can  adapt 
themselves  more  or  less  decidedly  to  stations  of  either  class. 

6.  In  proportion  as  we  advance  from  an  austral  to  a  boreal,  axAl  from  a  conti- 
nental to  an  insular  climate,  the  proportion  in  number  which  the  restricted  (t.  e. 
dysgeogenous  and  eugeogenous)  bear  to  the  ubiquitous  species  lessens,  principally 
through  reason  of  many  of  the  eugeogenous  species  being  able,  under  more  humid 
conditions  of  climate,  to  adapt  themselves  also  to  dysgeogenous  situations. 

II.  7%e  Field  qf  Study  lithologically  viewed. — For  phytostatic  purposes  the  surface 
of  Britain  may  be  conveniently  considered  as  subdivided  into  six  lithological 
zones,  viz. — 1.  Psammo-eugeogenous ;  including  the  endogenous  and  metamorphic 
rocks  of  the  Scotch  Highlands  and  sedimentary  strata  that  surrounds  them. 

2.  Mixed :  including  the  Silurian  and  Devonian,  and  accompanying  strata  of  the 
southern  part  of  Scotland  and  of  Wales  and  the  West  of  England. 

3.  Primary  dysgeogenous :  including  the  carboniferous  formations  of  the  Penine 
chain  and  Permian  limestones,  enclosing  the  coal-fields  of  Durham  and  West 
Yorkshire. 

4.  Eugeogenous :  including  the  New  Red  Sandstone  strata  of  the  centre  of  En- 
gland. 

5.  Secondary  dysgeogenous :  including  the  liassic,  oolitic,  Wealden  and  cretaceous 
strata  of  the  south-eastern  half  of  England. 

6.  Subeugeogenous :  including  the  fen  country  and  London  and  Hampshire  tertiary 
basins.  These  are  almost  all  occasionally  interrupted  by  intervals  of  less  typical  or 
exceptional  nature. 

III.  Summary  of  Species, — 

Clau.                                                              No.  of  Spedet.  Per-centa^. 

A.  Dysgeogenous 92  7+ 

AB.  Subdysgeogenous 75  6— 

B.  Ubiquitous  699  63-j- 

CB.  Subeugeogenous 89  7— 

Cl .  Eugeogenous,  austral 65  5— 

C2.            „           boreal    79  6+ 

D.  Maritime 90  7— 

E.  Hibernian  and  Sarnian  37  3— 

F.  Local  or  dubious 89  7— 
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On  Galium  montanum,   ThuilL  and  G.  coromutatum,  Jord. 
By  John  G.  Baker. 
The  author  announced  the  discovery  in  Yorkshire  of  these  two  continental  species, 
and  pointed  out  their  distinctive  characters. 

Exhibition  of  a  Series  of  Specimerts  illustrating  the  Distribution  of  Plants  in 
Great  Britain  y  and  Remarks  on  the  Flora  of  Scotland.  By  Professor 
Balfour,  M.D.,  F.R,S.E. 

After  making  some  general  remarks  on  the  geographical  distribution  of  plants, 
and  calling  attention  to  the  important  addition  made  by  Drs.  Hooker  and  Thomson, 
Mr.  Spruce  and  other  botanical  travellers.  Dr.  Balfour  proceeded  to  the  consideration 
of  the  British  Flora.  He  noticed  the  important  services  rendered  by  Mr.  Watson, 
and  illustrated  the  flora  of  the  British  Isles  by  means  of  specimens  arranged  on 
large  sheets  of  paper  in  a  map-like  manner,  so  as  at  once  to  suggest  the  prevalent 
forms  of  plants  in  different  districts. 
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He  particularly  referred  to  Forbes'  five  floras.  1.  Flora  of  West  of  Ireland. 
2.  Flora  of  South-west  of  England  and  South-east  of  Ireland.  3.  Flora  of  South- 
east of  England.     4.  Alpine  flora.     5.  Germanic  flora. 

He  then  drew  particular  attention  to  the  alpine  flora  as  developed  on  the  Scotch 
mountains,  and  gave  the  results  of  a  trip  to  Ben  Lawers  in  August  1855.  During 
the  trip,  abundance  of  Cystopteria  montana  was  gathered  on  Ben  Lawers  as  well  as  on 
Corrach  Uachdar ;  Pseudathyrium  alpestre  had  been  collected  on  Ben  Lawers,  Craig 
Chailleach,  Meal  Ghyrdy,  and  Corrach  Uachdar.  Pseudathyrium  flexile  had  been 
seen  sparingly  on  Ben  Lawers. 

Remarks  on  the  Trunk  of  a  Tree  discovered  erect  as  it  grew^  within  the 
Arctic  Circle^  in  75°  32'  iVl,  92°  fT.,  or  immediately/  to  the  Northward  of 
the  Narrow  Strait  which ^)ens  into  the  Wellington  Sound,  By  Captaia 
Sir  E.  Belcher,  R,N^  F.R.A.S. 

Having  despatched  several  shooting  parties  in  quest  of  hares  and  ptarmigan,  one 
commanded  by  the  boatswain  returned  about  midnight,  on  the  12th  of  September, 
1853,  bringing  a  report  that  they  had  discovered  the  heel  of  the  topgallant-mast  of 
a  ship  in  an  erect  position,  about  one  mile  and  a  half  inland  ;  and  the  carpenter's 
mate,  one  of  the  party,  asserting  that  it  was  certainly  "  a  worked  spar,"  of  about 
eight  inches  diameter,  seemed  to  confirm  this  report.  Such  a  communication,  from 
such  authorities,  and  considered  of  sufficient  importance  to  awake  me,  startled  me 
not  a  little.  One  point,  however,  was  not  so  clear  to  my  imagination, — it  was  too 
far  inland ;  and,  moreover,  in  a  hollow.  On  the  morrow  I  proceeded,  accompanied 
by  the  boatswain,  armed  with  picks  and  crows,  to  search  for  and  bring  in  this  disco- 
very. But  it  was  not  without  great  difficulty  that  it  was  re-discovered,  snow  having 
nearly  obliterated  the  foot-marks  of  the  previous  day.  I  at  once  perceived  that  it 
was  not  a  mast,  nor  a  worked  spar ;  nor  placed  there  by  human  agency.  It  was  the 
trunk  of  a  tree,  that  had  probably  grown  there,  and  flourished,  but  at  what  date 
who  would  venture  to  determine  ?  At  the  period  when  whales  were  thrown  up  and 
deposited,  as  we  found  them,  at  elevations  of  500  to  800  feet  above  the  present  level 
of  the  sea,  and  the  land* generally  convulsed,  and  also  when  a  much  higher  tem- 
perature prevailed  in  these  regions,  this  tree  probably  put  forth  its  leaves,  and 
afforded  shade  from  the  sun.  Such  a  change  of  climate  just  then  would  have  been 
peculiarly  acceptable !  I  directed  the  party  which  attended  me  to  proceed  at  once 
to  clear  away  the  soil,  then  frozen  mud,  and  splintering  at  every  effort  like  glass. 
The  stump  was  at  length  extracted,  but  not  without  being  compelled  eventually  to 
divide  the  tap  root ;  and  collecting  together  the  portions  of  soil  which  were  imme- 
diately in  contact,  and  surrounding  the  tree,  in  the  hope  of  discovering  impressions 
of  leaves  or  cones,  the  whole  was  carefully  packed  in  canvas,  and  eventually  reached 
this  country.  Near  to  the  spot  in  question  I  noticed  several  peculiar  knolls,  from 
which  I  was  led  to  infer  that  other  trees  had  grown  there ;  and  I  caused  them  to 
be  dug  into.  But  they  proved  to  be  peat  mosses,  about  nine  inches  in  depth,  and 
on  closer  examination,  in  my  cabin,  proved  to  contain  the  bones  of  the  Lemming, 
in  such  extraordinary  quantity,  as  to  constitute  almost  a  mass  of  bony  manure* 
Through  the  kindness  of  Dr.  Hooker,  the  entire,  matter  having  been  forwarded  to 
Sir  W.  Hooker  at  Kew,  I  am  enabled  to  furnish  the  following  interesting  remarks : 
"  The  piece  of  wood  brought  by  Sir  Edward  Belcher  from  the  shores  of  Wellington 
Channel  belongs  to  a  species  of  pine — probably  to  the  Pinna  (Abies)  alba,  the  most 
northern  conifer.  This,  the  'white  spruce,'  advances  as  far  north  as  the  68th 
parallel,  and  must  be  often  floated  down  the  great  rivers  of  North  America  to  the 
Polar  Ocean.  The  structure  of  the  wood  of  the  specimen  brought  home,  differs 
remarkably  in  its  anatomical  characters  from  that  of  any  other  conifer  with  which  I 
am  acquainted.  Each  concentric  ring  (or  annual  growth)  consists  of  two  zones  of 
tissue ;  one,  the  outer,  that  towards  the  circumference,  is  broader,  of  a  pale  colour, 
and  consists  of  ordinary  tubes  of  fibres  of  wood  marked  with  discs  common  to  all 
Coniferse.  These  discs  are*  usually  opposite  one  another  when  more  than  one  row  of 
them  occur  in  the  direction  of  the  length  of  the  fibre;  and,  what  is  very  unusual, 
present  radiating  lines  from  the  central  depression  to  the  circumference.  Secondly, 
the  inner  zone  of  each  annual  ring  of  wood  is  narrower,  of  a  dark  colour,  and  formed 
of  more  slender  woody  fibres,  with  thicker  walls  in  proportion  to  their  diameter. 
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These  tabes  have  few  or  no  discs  upon  them«  bat  are  covered  with  spiral  striae, 
giving  the  appearance  of  each  tube  being  formed  of  a  twisted  band.  The  above 
characters  prevail  in  all  parts  of  the  wood,  but  are  slightly  modified  in  different 
rings.  Thus,  the  outer  zone  is  broader  in  some  than  in  others,  the  disc-bearing 
fibres  of  the  outer  zone  are  sometimes  faintly  marked  with  spiral  striae,  and  the 
spirally  marked  fibres  of  the  inner  zone  sometimes  bear  discs.  These  appearances 
suggest  the  annual  recurrence  of  some  special  cause  that  shall  thus  modify  the  first 
and  last-formed  fibres  of  each  year's  deposit,  so  that  that  first  formed  may  differ  in 
amount  as  well  as  in  kind  from  that  last  formed ;  and  the  peculiar  conditions  of  an 
arctic  climate  appear  to  afford  an  adequate  solution.  The  inner,  or  first  formed 
zone,  must  be  regarded  as  imperfectly  developed,  being  deposited  at  a  season  when 
the  functions  of  the  plant  are  very  intermittently  exercised,  and  when  a  few  short 
hours  of  hot  sunshine  are  daily  succeeded  by  many  of  extreme  cold.  As  the  season 
advances,  the  sun's  heat  and  light  aie  continuous  daring  the  greater  part  of  the 
twenty-four  hours,  and  the  newly-formed  wood  fibres  are  hence  more  perfectly  de- 
veloped ;  they  are  much  larger,  present  no  signs  of  striae,  but  are  studded  with  discs 
of  a  more  highly  organized  structure  than  are  usual  in  the  natural  order  to  which 
this  tree  belongs." 

On  the  Flowering  ofWciondi  Regia,  in  the  Royal  Botanic  Garden^  Glasgow. 
By  P.  Clark,  Curator  of  the  Garden. 

The  author  traced  in  the  first  place  the  history  of  the  cultivation  of  this  plant  in 
Britain,  and  then  explained  the  method  employed  in  the  Botanic  Garden  of  Glasgow, 
which  was  opened  to  the  Members  of  the  Association. 

The  structure  in  which  the  water-Uly  is  grown  was  specially  erected  for  the 
purpose,  and  contains  a  tank  20  by  22  feet,  so  constructed  as  to  give  a  depth  of 
3  feet,  gently  sloping  to  half  that  depth  at  the  edges.  In  the  centre  of  the  tank 
there  is  a  square  pit  one  foot  in  depth,  over  which  is  formed  a  conical  mound,  con- 
sisting of  about  three  cart-loads  of  charred  loam,  leaf-mould,  &c.  In  this  the 
Victoria  was  planted  on  the  13th  of  May  last.  The  temperature  of  the  water  kept 
up  during  the  whole  summer  has  been  from  about  83^  to  86^  Fahr.  When  planted, 
the  largest  leaf  was  not  more  than  12  inches  in  diameter,  but  the  size  and  number 
of  leaves  soon  increased,  and  towards  the  end  of  the  month  some  of  them  were  a 
foot  and  a  half  in  diameter.  The  increase  continued ;  on  the  15th  of  June  one  leaf 
measured  2  feet  in  diameter ;  but  after  this  date,  in  consequence  of  much  dull  rainy 
weather,  the  plant  did  not  make  progress  until  towards  the  end  of  July,  when  it 
again  started  into  healthy  growth  and  rapidly  gained  strength,  so  much  so,  that,  in 
the  course  of  a  week,  it  had  gained  fourteen  good  leaves,  some  of  them  paeasuring 
3  feet  6  inches  in  diameter.  By  the  15th  of  August  the  plant  had  increased  to 
great  size,  and  presented  a  remarkably  beautiful  and  healthy  appearance ;  at  this 
time  some  of  the  young  leaves  increased  in  diameter  at  the  rate  of  12  or  14  inchea 
in  twenty-four  hours.  On  the  22nd  of  August  a  flower-bud  was  discovered,  the  plant 
being  then  very  healthy  and  vigorous,  and  the  largest  leaf  4  feet  10  inches  across. 
On  the  morning  of  the  31st  of  August,  the  flower- bud  was  seen  to  move  itself  as 
far  as  possible  in  one  direction,  then  back  again  in  a  semicircle,  finally  raising  itself 
into  a  somewhat  erect  position  out  of  the  water,  so  as  to  rest  asainst  the  margin  of 
the  young  leaf  from  the  axil  of  which  it  was  produced.  As  the  day  advanc^  the 
flower  began  to  open,  diffusing  a*^  fragrance  like  that  of  a  well-ripened  pine*apple 
through  the  house,  which  was  also  distinctly  perceptible  in  the  adjoining  palm- 
house.  At  3  o'clock  a  number  of  the  petals  opened,  and  at  5  p.u.  the  flower 
expanded  to  considerable  size,  continuing  to  increase  throughout  the  evening  and 
night.  At  10  o'clock  on  the  following  morning  (1st  Sept.)  the  petals  began  to 
close  again,  and  in  little  more  than  an  hour  it  was  almost  quite  closed,  in  which 
state  it  remained  during  the  forenoon.  In  the  afternoon  (between  2  and  3  o'clock) 
it  again  opened,  and  more  fully  than  before,  the  central  petals  rising  up  in  a  beauti- 
ful manner ;  the  full  expansion  occurred  at  half- past  6  p.m.  The  flower,  when  in 
its  best  condition,  was  examined  by  2000  visitors  during  the  afternoon.  It  mea- 
sured 13  inches  in  diameter;  but  one  produced  since  then  was  half  an  inch  larger. 
One  leaf  measured  5  feet  2  inches  in  diameter,  the  margin  being  turned  up  in  the 
tray  form  so  peculiar  to  the  leaf  of  this  plant. 
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The  other  flowers  sabaeqaentljr  produced  have  gone  through  the  same  stages  as 
the  one  now  described ;  in  all  six  flowers  have  been  produced,  and  two  buds  are 
now  nearly  ready  to  expand — one  of  which  will  probably  be  in  ftill  blow  to-morrow 
(Tuesdav),  and  will  be  followed  by  others  during  the  present  week. 

The  first  cultivators  of  the  plant  in  England  believed  that  it  required  a  great 
amount  of  light ;  but  the  success  which  has  attended  it  in  the  Crystal  Palace  at 
Sydenham  has  shown  that  it  is  capable  of  very  successinl  cultivation  even  where 
shaded  by  palms  and  at  a  great  distance  from  the  glass.  This  circumstance  has  led 
to  the  belief  that  shading  is  in  fact  desirable ;  but  I  have  hitherto  treated  the  plant 
in  such  a  manner  as  to  secure  as  much  light  as  possible,  and  have  no  reason  to 
complain  of  the  result. 

The  growth  of  confervaceous  plants  proves  detrimental  to  the  Fietoria,  and  care 
has  been  taken  throughout  to  keep  down,  such  weeds. 

In  the  same  tank  with  the  Victoria  there  are  a  few  aquatic  plants,  such  as  the 
PoHtederia  erasHpes,  Pistia  8traHote$,  and  Nympkaa  DwonienHa,  N.  deniaia,  N.  cm^ 
rulea,  and  other  kinds.  

On  the  Influence  of  Light  on  the  Germination  ofPlanU.    By  Dr.  Daubknt* 

On  the  Hancornia  speciosa,  Artificial  Gutta  Percha  and  India  Rubber. 
By  the  Chevalier  De  Claussen. 

In  the  course  of  my  travels  as  botanist  in  South  America,  I  had  occasion  to 
examine  the  different  trees  which  produce  the  india-rubber,  and  of  which  the  Htm* 
comia  gpecioaa  is  one.  It  grows  on  the  high  plateaux  of  South  America,  between 
the  tenth  and  twentieth  degrees  of  latitude  south,  at  a  height  from  three  to  five 
thousand  feet  above  the  level  of  the  sea.  It  is  of  the  family  of  the  Sapotacea,  the 
same  to  which  belongs  the  tree  which  produces  gutta  percha.  It  bears  a  fruit,  in 
form  not  unlike  a  bergamot  pear,  and  full  of  a  milky  juice,  which  is  liquid  India* 
rubber.  To  be  eatable,  this  fruit  must  be  kept  two  or  three  weeks  after  being 
gathered,  in  which  time  all  the  india-rubber  disappears  or  is  converted  into  sugar, 
and  is  then  in  taste  one  of  the  most  delicious  fniits  known,  and  regarded  by  the 
Brazilians  (who  call  it  Mangava)  as  superior  to  all  other  fruits  of  their  country. 
The  change  of  india-rubber  into  sugar  led  me  to  suppose  that  gutta  percha,  india- 
rubber,  and  similar  compounds  contained  starch.  I  have  therefore  tried  to  mix  it 
with  resinous  or  oily  substances,  in  combination  with  tannin,  and  have  succeeded  hi 
making  compounds  which  can  be  mixed  in  allproportions  with  gutta  percha  or  india- 
rubber  without  altering  their  characters.  By.  the  foregoing  it  will  be  understood 
that  a  great  number  of  compounds  of  the  gutta  percha  and  india-rubber  class  may 
be  formed  by  mixing  starch,  gluten,  or  flour  with  tannin  and  resinous  or  oily  sub- 
stances. By  mixing  some  of  these  compounds  with  gutta  percha  or  india-rubber,  I 
can  so  increase  its  hardness,  that  it  will  be  like  horn,  and  may  be  used  as  shields  to 
protect  the  soldiers  from  the  effect  of  the  Minie  balls ;  and  I  have  also  no  doubt  that 
some  of  these  compounds,  in  combination  with  iron,  may  be  useful  in  floating  bat- 
teries and  many  other  purposes,  such  as  the  covering  the  electric  telegraph  wireQ, 
imitation  of  wood,  ship-building,  &c. 

On  the  Employment  ofAlgm  and  other  Plants  in  the  Manufacture  of  Soaps, 
By  the  Chevalier  De  Claussen. 

When  1  was  experimenting  on  several  plants  for  the  purpose  of  discovering  fibres 
for  paper  pulp,  I  accidentally  treated  some  common  sea-weeds  with  alkalies,  and 
found  the^  were  entirely  dissolved,  and  formed  a  soapy  compound  which  could  be 
employed  m  the  manufacture  of  soap.  The  making  of  soaps  directly  from  sea-weeds 
must  be  more  advantageous  than  burning  them  for  the  purpose  of  making  kelp^ 
because  the  fucus  oil  and  glutinous  matter  they  contain  are  saved  and  converted  into 
soap.  The  Brazilians  use  a  malvaceous  plant  (Sida)  for  washing  instead  of  soap» 
and  the  Chinese  use  flour  of  beans  in  the  scouring  of  their  silk  ;  and  I  have  found 
that  not  only  sea- weed,  but  also  many  other  glutinous  plants,  and  gluten  and  flour« 
may  be  used  in  the  manufacture  of  soap  with  advantage. 
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On  Papyrus,  Bonapartea,  and  other  Plants  which  can  furnish  Fibre  for 
Paper  Pulp.    By  Chevalier  De  Claussen. 

The  paper- makers  are  in  want  of  a  material  to  replace  rags  in  the  manufacture  of 
paper^  and  I  have  therefore  turned  my  attention  to  this  subject,  the  result  of  which 
I  will  communicate  to  the  Association.  To  make  this  matter  more  comprehensible, 
I  will  explain  what  the  paper-makers  want.  They  require  a  cheap  material,  with  a 
strong  fibre,  easily  bleac!  ed,  and  of  which  an  unlimited  supply  may  be  obtained.  I 
will  now  enumerate  a  few  of  the  different  substances  which  I  have  examined  for  the 
purpose  of  discovering  a  proper  substitute  for  rags.  Rags  containing  about  50  per  cent, 
of  vegetable  fibre  mixed  with  wool  or  silk  are  regarded  by  the  paper-makers  as  use- 
less to  them,  and  several  thousand  tons  are  yearly  burned  in  the  manufocture  of 
prussiate  of  potash.  By  a  simple  process,  which  consists  in  boiling  these  rags  in 
caustic  alkali,  the  animal  fibre  is  dissolved,  and  the  vegetable  fibre  is  available  for 
the  manufacture  of  white  paper  pulp.  Surat,  or  Jute,  the  inner  bark  of  Corchorus 
indicus,  produces  a  paper  pulp  of  inferior  quality  bleached  with  difficulty.  Agave, 
Phormium  tenax,  and  Banana  or  plantain  fibre  (Manilla  hemp),  are  not  only 
expensive,  but  it  is  nearly  impossible  to  bleach  them.  The  Banana  leaves  contain 
40  per  cent,  of  fibre.  Flax  would  be  suitable  to  replace  rags  in  paper  manufacture, 
but  the  high  price  and  scarcity  of  it,  caused  partly  by  the  war,  and  partly  by  the 
injudicious  way  in  which  it  is  cultivated,  prevents  that.  Six  tons  of  flax  straw 
are  required  to  produce  one  ton  of  flax  fibre,  and  by  the  present  mode  of  treatment 
all  the  woody  part  is  lost.  By  my  process  the  bulk  of  the  flax  straw  is  lessened 
by  partial  cleaning  before  retting,  whereby  about  50  to  60  per  cent,  of  shoves  (a 
most  valuable  cattle  food)  are  saved,  and  the  cost  of  the  fibre  reduced.  By  the  fore- 
going it  will  be  seen  that  the  flax  plant  only  produces  from  12  to  15  per  cent, 
of  paper  pulp.  All  that  I  have  said  about  flax  is  applicable  to  hemp,  which 
produces  25  per  cent,  of  paper  pulp.  Nettles  produce  25  per  cent,  of  a  very 
beautiful  and  easily  bleached  fibre.  Palm-leaves  contain  30  to  40  per  cent, 
fibre,  but  are  not  easily  bleached.  The  Bromeliaces  contain  from  25  to 
40  per  cent,  fibre.  Bonapartea  juncoidea  contains  35  per  cent,  of  the  most  beautiful 
vegetable  fibre  known ;  it  could  not  only  be  used  for  paper  pulp,  but  for  all  kinds  of 
manufactures  in  which  flax,  cotton,  silk,  or  wool  are  employed.     It  appears  that  this 

}>lant  exists  in  large  quantities  in  Australia,  and  it  is  most  desirable  that  some  of  our 
arge  manufacturers  should  import  a  quantity  of  it.  The  plant  wants  no  other  pre- 
paration than  cutting,  drying,  and  compressing  like  hay.  The  bleaching  and  finishing 
it  may  be  done  here.  Ferns  give  20  to  25  per  cent,  fibre,  not  easily  bleached. 
Equisetum,  from  15  to  20  per  cent,  inferior  fibre,  is  easily  bleached.  The  inner  bark 
of  the  lime-tree  (Tilia),  gives  a  fibre  easily  bleached,  but  not  very  strong.  Althea 
and  many  Malvacese  produce  from  15  to  20  per  cent,  paper  pulp.  Stalks  of  beans, 
peas,  hops,  buckwheat,  potatoes,  heather,  broom,  and  many  other  plants  contain 
from  10  to  20  per  cent,  of  fibre,  but  their  extraction  and  bleaching  present  diffi- 
culties which  will  probably  prevent  their  use.  The  straws  of  the  Cereales  cannot  be 
converted  into  white  paper  pulp  after  they  have  ripened  the  grain ;  the  joints  or  knots 
in  the  stalks  are  then  so  hardened  that  they  will  resist  all  bleaching  agents.  To 
produce  paper  pulp  from  them  they  must  be  cut  green  before  the  grain  appears,  and 
this  would  probably  not  be  advantageous.  Many  grasses  contain  from  30  to 
50  per  cent,  of  fibre,  not  very  strong,  but  easilv  bleached.  Of  indigenous  grasses, 
the  Rye-grass  contains  35  per  cent,  of  paper  pulp,  the  Phalaris^O  per  cent.,  ^rrcna- 
ilterum  30  per  cent.,  Dactylis  30  per  cent.,  and  Carex  30  per  cent.  Several  reeds 
and  canes  contain  from  30  to  50  per  cent,  of  fibre,  easily  bleached.  The  stalk  of  the 
sugar-cane  gives  40  per  cent,  of  white  paper  pulp.  The  wood  of  the  Conifers  gives 
a  fibre  suitable  for  paper  pulp.  I  made  this  discovery  accidentally  in  1851,  when  I 
was  making  flax  cotton  in  my  model  establishment  at  Stepney,  near  London.  I 
remarked  that  the  pine  wood  vats  in  which  I  bleached  were  rapidly  decomposed  on 
the  surface  into  a  kind  of  paper  pulp ;  I  collected  some  of  it,  and  exhibited  it  in  the 
Great  Exhibition,  but  as  at  that  time  there  was  no  want  of  paper  material,  no  attention 
was  paid  to  it.  The  leaves  and  top  branches  of  Scotch  fir  produce  25  per  cent,  of 
paper  pulp.  The  shavings  and  sawdust  of  wood  from  Scotch  fir  gives  40  per  cent, 
pulp.  The  cost  of  reducing  to  pulp  and  bleaching  pine  wood  will  be  about  three 
times  that  of  bleaching  rags.  As  none  of  the  above-named  substances  or  plants  would 
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entirely  satUfy  on  all  points  the  wants  of  the  paper-makers,  I  continued  my  researches, 
and  at  last  remembered  the  Papyrus  (the  plant  of  which  the  ancients  made  their 
paper),  which  I  examined,  and  found  to  contain  about  40  per  cent,  of  strong  fibre, 
excellent  for  paper,  and  very  easily  bleached.  The  only  point  which  was  not  entirely 
satisfactory  was  relative  to  the  abundant  supply  of  it,  as  this  plant  is  only  found  in 
Egypt  I  directed,  therefore,  my  attention  to  plants  growing  in  this  country  ;  and 
I  found  to  my  great  satisfaction  that  the  common  rushes  (Juncus  effusus  and  others) 
contain  40  per  cent,  of  fibre,  quite  equal,  if  not  superior,  to  the  Papyrus  fibre,  and 
a  perfect  substitute  for  rags  in  the  manufacture  of  paper,  and  that  one  ton  of  rushes 
contains  more  fibre  than  two  tons  of  flax  straw. 


Remarks  on  the  Effects  of  Last  Winter  upon  VegetcUion  at  Aberdeen, 
By  Professor  Dickie,  M.D. 

The  lowest  temperature  was  recorded  on  the  15th  of  February,  viz.  minus  1°  of 
Fahrenheit's  thermometer,  the  mean  temperature  of  the  entire  month  having  been 
26®*8  Fahr.  The  effect  of  such  severe  frost  was  very  considerable  on  many  plants 
which  for  several  years  previously  had  been  in  a  thriving  condition,  and  were  sup- 
posed to  be  sufficiently  hardy  to  entitle  them  to  a  place  among  species  fitted  for  the 
garden  or  the  forest.  Rhododendrons  were  more  or  less  injured,  and  many  of  them 
destroyed  down  to  the  point  where  they  were  protected  by  the  snow,  which  had 
fallen  copiously.  Budded  roses  were,  generally  speaking,  destroyed,  the  stock  being 
uninjured.  Even  the  Ayrshire  rose  (a  variety  of  Rosa  arvensis)  was  generally  killed 
to  the  ground.  Common  roses  and  cabbage  roses  were  uninjured.  Several  in- 
teresting and  valuable  species  of  pine  were  either  severely  injured  or  killed  to  the 
ground,  as  Pinus  Russeliana,  P,  macrocarpa,  P.  insigms,  P.  Tfocote,  and  P.  longi- 
folia.  Plants  of  Araucaria  imbricaia,  which  had  resisted  the  influence  of  previous 
winters,  were  killed  to  the  ground.  Generally  speaking,  all  of  this  species  unpro- 
tected by  snow  were  destroyed.  Species  of  Tax6dium,  Cupitssus,  Fiizroya,  Saxe-' 
goihea,  and  Cephalotaxus  were  injured  or  killed  to  the  ground.  Even  large  plants 
of  the  Irish  yew  were  destroyed  down  to  the  part  protected  by  snow.  The  common 
and  Portugal  laurels,  the  holly,  and  others,  were  more  or  less  injured,  and  in  some 
cases  the  growth  of  ten  or  more  years  destroyed.  Among  wild  plants  the  influence 
of  the  low  temperature  was  most  obvious  upon  whin  and  broom,  which  in  exposed 
places  were  killed  down  to  the  part  covered  by  snow,  and  in  not  a  few  instances  as 
far  as  the  ground. 

Respecting  the  exotic  trees  and  shrubs  reported  as  either  materially  injured  or 
totally  destroyed,  it  would  be  rash  to  infer  that  this  indicates  their  inability  to 
resist  low  temperatures  under  any  circumstances.  In  every  instance  it  was  observed 
that  the  destruction  was  greater  in  low  than  in  high  localities,  and  this  even  in  the 
same  garden.  In  one  garden,  a  low  sheltered  spot,  the  great  destruction  occasioned 
by  the  frost  of  Februaiy  was  attributed  by  the  proprietor  to  the  fact  that  there  was 
continued  growth  till  January,  the  sudden  transition  to  a  low  temperature  causing 
the  destruction  of  parts  not  properly  matured. 

The  effects  of  last  winter  in  different  parts  of  the  United  Kingdom  has  demon- 
strated  that  a  temperature  approaching  zero  of  Fahrenheit  occasions  almost 
irreparable  damage  to  many  introduced  species ;  and  that  even  some  indigenous 
plants,  as  the  whin  and  broom,  are  liable  to  periodical  destruction  of  all  the  part 
above  the  soil.  Such  facts  also  enable  us  better  to  appreciate  that  admirable 
arrangement  by  which  most  of  our  native  perennial  species  are  able  to  survive  the 
most  inclement  season.  The  subterranean  stock  is  protected  by  the  snow  which 
accumulates  in  severe  winters  and  the  soil  in  which  it  is  imbedded ;  the  reviving 
influence  of  spring  stimulating  the  upward  development  of  the  subterranean  buds 
and  the  formation  of  leaves,  flowers,  and  seed.  It  appears  unnecessary  to  urge  at 
any  length  the  importance  of  recording  the  influence  of  different  seasons  upon 
exotics  as  well  as  on  our  native  species. 

Much  has  been  done  of  late  years  to  increase  the  number  of  foreign  plants  likely 
to  bear  free  exposure  in  our  climate.  The  experience  of  last  winter  has  shown  that 
too  sanguine  expectations  have  been  formed  regarding  some,  and  that  our  collections 
are  liable  to  periodical  thinning  occasioned  by  the  influence  of  low  temperatures  on 
species  which  are  more  delicate  than  had  been  supposed.    The  loss  of  time  and  of 
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capital  occasioned  by  such  occurreaces  render  these  inquiries  more  than  subjects  of 
interest  to  the  physiologist  merely.  Every  garden  in  the  kingdom,  whether  public 
or  private,  ought  to  be  considered  as  an  experimental  establishment ;  the  subjects 
of  experiment  are  already  provided,  viz.  the  trees  and  shrubs  which  have  been 
introduced,  and  the  varymg  seasons  are  the  agents  whose  influence  we  ought  to 
observe  and  record. 

A  continued  series  of  such  observations  Would  ultimately  lead  to  important 
results,  and  we  should  cease  to  hear  of  valuable  soil  encumbered  by  plants  which 
must  ultimately  succumb  under  the  influence  of  unusually  severe  winters.  It  is 
the  interest  of  all  parties  to  give  aid  in  collecting  the  kind  of  information  to  which 
we  have  been  referring;  and  in  our  gardens  and  our  forests  we  cannot  fail 
ultimately  to  reap  important  results  from  the  accumulation  of  sudi  practical 
knowledge. 


On  ImpregncUion  in  Phanerogamous  Plants.    By  Dr.  Duncan. 

1.  Description  of  the  development  of  the  ovules  of  Tigridia  conchiflora, 

3.  Experiments  upon  the  duration  of  the  process  of  the  passage  of  the  pollen* 
tube  down  the  style. 

The  rate  of  growth  determined. 

The  pollen«tube  asserted  to  be  cellular  and  to  be  nourished  in  its  passage  by  the 
cells  of  the  female  plant  contiguous  to  it. 

3.  The  independence  of  the  pollen-tube  both  in  its  powers  of  growth  and  impreg- 
nation of  the  pollen  grain  proved  by  experiments  of  series  3. 

4.  The  pollen-tube  abuts  against  the  embryo-sac,  but  does  not  perforate ;  the 
wall  of  the  embryo-sac  is  cellular,  the  contents  are  granular. 

6.  The  embryo*  sac  is  pushed  back,  and  the  end  of  the  pollen-tube  swells  out 
before  losing  its  contents. 

6.  Cells  do  not  appear  in  the  impregnated  embryo-sac  for  some  days.  A 
mingling  of  the  granular  contents  of  the  last  cell  of  the  pollen-tube  with  the 
granular  contents  of  the  embryo-sac  first  occurs. 

7.  The  cells  of  the  coat  of  the  embryo-sac  have  been  usually  mistaken  for  *'  germ- 
cells." 


Exhibition  of  a  Collection  of  Ferns  from  Portugal, 
By  C.  H.  Furlong. 
These  plants  were  prepared  and  dried  by  Mr.  Pike,  Consul  for  the  United  States 
at  Oporto,  and  were  remarkable  for  the  careful  manner  in  which  they  had  beea 
mounted. 


On  the  Flotoers  and  Vegetation  of  the  Crimea.  By  Dr.  Michelson. 
The  author  confirmed  what  is  known  of  the  plants  of  this  at  present  deeply  inter- 
esting part  of  the  world.  The  vegetation  is  generally  sub-tropical,  and  in  the 
valleys  and  sides  of  the  hills  most  prolific.  At  present  only  a  small  part  of  it  is 
cultivated,  but  it  is  susceptible  of  the  highest  culture,  and  of  supporting  a  dense 
population. 


Zoology. 

Notes  on  the  Brachiopoda  observed  in  a  Dredging  Tour  with  Mr.  M*  Andrew 
on  the  Coast  of  Norway,  in  the  Summer  of  the  present  year^  1855.  By 
Lucas  Barrett,  F.G.S. 

In  the  course  of  our  cruise  we  met  with  four  species  of  living  Brachiopoda,  belong- 
ing to  three  out  of  the  five  recent  families  of  those  shells.  Fresh  specimens  of  one 
or  more  of  them  were  obtained  almost  daily  for  six  weeks ;  and  as  during  a  month 
of  that  time  we  were  north  of  the  Arctic  circle,  enjoying  perpetual  sunlight,  the 
opportunity  of  watching  Uieir  movements  was  extremely  favourable. 
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1.  TBrebratuUiukcaput'terpentia.  This  species,  which  shows  more  of  itself  than  any» 
and  protrudes  its  cirri  further,  was  met  with  ever3rwhere  in  small  numbers  from  30 
to  100  fathoms,  often  attached  to  Oculina.  The  cirri  on  the  reflected  part  of  the 
arms  were  shorter  than  those  on  the  first  part,  were  almost  constantly  in  motion, 
and  were  often  observed  to  conyey  small  particles  to  the  channel  at  their  base. 
When  placed  in  a  small  glass  of  sea  water  the  valves  gradually  opened.  Individuals 
remaining  attached  to  other  objects  manifested  a  remarkable  power  and  disposition 
to  move  on  their  pedicles.  Detached  specimens  could  be  moved  about  without 
caiising  the  animal  to  close  its  valves.  If  any  part  of  the  protruded  cirri  were  touched, 
they  were  retracted  and  the  shell  closed  with  a  snap,  but  soon  opened  again.  When 
the  oral  arms  are  retracted,  the  cirri  are  bent  up,  but  are  gradually  uncoiled  and 
straightened  when  the  shell  is  opened,  before  which  the  animal  has  been  often  ob- 
serve to  protrude  a  few  of  its  cirri,  and  move  them  about  as  if  to  ascertain  if  any 
danger  threatened.  Only  on  one  occasion  a  current  was  observed  to  set  in  on  one 
side  between  the  two  rows  of  cirri.  I  had  been  attempting  to  ascertain  the  exist- 
ence of  currents,  by  introducing  small  quantities  of  indigo  into  the  water  near  the 
animal  with  a  camel's-hair  brush ;  three  times  the  water  was  forcibly  drawn  in,  and 
the  particles  of  indigo  were  seen  to  glide  along  the  groove  at  the  base  of  the  cirri  in 
the  direction  of  the  mouth. 

3.  fValdheimia  cranium  occurred  on  several  occasions  between  Vigten  Islands  and 
the  North  Cape,  in  25  to  160  fathoms,  attached  to  stones ;  only  abundant  at  Omnsesoe, 
It  does  not  protrude  its  cirri  behind'  the  margin  of  the  shell.  No  currents  were 
detected,  though  frequently  sought  for.  This  species  belongs  to  the  division  of 
Terebratulidae  with  a  long  loop,  in  which  the  oral  arms  are  so  fixed  to  the  calcareous 
skeleton  as  to  be  incapable  of  motion,  except  at  their  spiral  terminations.  It  was 
moderately  abundant  in  the  extreme  north  from  Tromsoe  to  the  North  Cape  in  70 
to  150  fathoms  of  water.  It  has  been  supposed  that  these  conjoined  spiral  ends  can 
be  unrolled  like  the  proboscis  of  a  butterfly :  I  never  saw  any  disposition  of  the 
kind  manifested.  This  species  is  more  lively  than  caput^erpentis,  moving  often  on 
its  pedicle,  and  is  alsO  more  easily  alarmed. 

3.  Rhynchonella  piittacea  was  moderately  abundant  in  the  extreme  north,  from 
Tromsoe  to  the  North  Cape,  in  a  living  state,  in  40  to  150  fathoms ;  dead  valves  were 
found  at  Hammerfest  in  mud.  I  found  the  BhynchoneUa  very  difficult  to  examine^ 
the  animal  being  extremely  timid,  and  closing  its  valves  directly  when  disturbed.  The 
coiled  arms  are  extended,  so  that  the  cirri  when  unbent  come  as  far  as  the  margin 
of  the  shell.  I  have  frequently  seen  this  species  open,  but  it  never  protruded  its 
arms. 

4.  Crania  anomala.  Mull,  sp.,  was  only  met  with  from  Drontheim  to  Tromsden, 
in  25  to  100  fathoms  water.  The  cirri  of  Crania  are  protruded  beyond  the  margin 
of  its  valves,  but  the  arms  are  not  extended.  The  shell  opens  by  moving  upon  the 
straight  side  as  on  a  hinge,  without  sliding  the  valve. 


On  the  Occurrence  of  the  Pentacrinoid  Larva  of  Comatula  rosacea,  in  Lam- 
lash  Bay^  Isle  (f  Arran.  By  Professor  Carpenter,  M,D^  F,R.S, 
After  giving  a  general  history  of  the  discovery  of  the  so-called  Pentaerinui 
Europ<BU$  by  Mr.  J.  V.  Thompson,  of  Cork,  in  1823,  of  his  subsequent  identification 
of  it  as  the  attached  larvrx  of  Comatula,  and  of  the  confirmation  of  this  identification 
by  Prof.  £.  Forbes,  Mr.  W.  Thompson  (of  Belfast),  and  Dr.  R.  Ball  (of  Dublin),  Dr. 
Carpenter  stated  that  he  had  recently  succeeded  in  dredging  it  up,  in  all  stages  of 
growth,  in  Lamlash  Bay,  where  it  occurred  in  great  abundance,  attached  to  the 
fronds  of  the  common  Laminaria,  He  expressed  Uie  hope  of  being  able  hereafter  to 
give  a  complete  history  of  its  development ;  as  he  was  about  again  to  proceed  to 
Lamlash  Bay  with  Prof.  Kolliker,  for  the  purpose  of  making  further  investigations 
on  the  subject. 

On  the  Strticture  and  Development  of  Orbitolites  complanatus. 
By  Professor  Carpenter,  M.D.^  F.R.S. 
In  this  communication,  the  author  gave  a  general  account  of  his  researches  on 
Orbitolites  full  details  of  which  will  be  found  in  the  Philosophical  Transactions  for 
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1856;  his  special  object  being  to  show  the  very  wide  range  of  variation  that  pre- 
sents itself  in  this  type,  within  the  limits  of  a  single  species,  in  illustration  of  his 
evening  discourse  on  the  general  question,  "  What  is  a  species  ?  " 


Description  of  a  New  Species  of  Trematode  Worm  (Fasciola  gigantica).  By 

T.  Spencer  Cobbold,  MM,^  Assistant  Conservator  of  the  Anatomical 

Museum^  University  of  Edinburgh. 

In  respect  to  this  Entozoon,  Dr.  Cobbold  observed  as  follows : — "The  trematode 
now  before  the  Association, designated  Fasciola gigantica,vBi\es  in  length  from  an  inch 
and  a  half  to  nearly  three  inches,  most  of  the  specimens  being  about  two  inches ; 
their  breadth  averages  three  lines,  some  attaining  the  third  of  an  inch.  The  general 
.  form  of  the  body  is  elongated,  and  rounded  at  the  caudal  extremity,  in  which  latter 
feature  it  differs  very  markedly  from  F.  hepatica.  The  larger  or  more  ftilly  developed 
individuals  present  slight  irregularities  or  crenations  of  the  lateral  margins  near  the 
neck ;  a  character,  however,  by  no  means  constant.  The  borders  are  more  attenu- 
ated than  in  the  common  species,  and  the  substance  of  the  body  is  thinner.  The 
anterior  extremity  is  prolonged  forward  about  two  lines,  and  terminates  in  a  sucker 
half  a  line  in  diameter.  There  is  no  evident  distinction  between  what  has  been 
termed  head  and  neck,  but  the  part  to  which  the  latter  title  is  assigned  is  very  pro- 
minent on  the  dorsal  surface,  from  the  distended  condition  of  the  oviducts  and  semi- 
nal reservoir  lying  immediately  beneath. 

"  The  digestive  apparatus  commences  by  a  short  oesophagus  proceeding  downward 
from  the  base  of  the  oval  sucker;  while  in  the  neck  it  divides  into  two  slightly 
diverging  trunks  which  pass  on  either  side  of  the  ventral  sucker,  again  approximate, 
and  are  continued  to  the  tail.  On  their  passage  down,  the  two  principal  trunks  lie 
almost  parallel,  near  the  mesial  line  of  the  body ;  they  give  off  eight  or  ten  secondary 
branches,  which  proceed  to  the  lateral  margins,  and  end  in  blind  caeca;  small 
twigs  also  proceed  from  the  main  tubes  inwards,  but  they  do  not  extend  beyond  the 
middle  line,  and  present  very  few  subdivisions.  The  ramifying  systems  of  digestive 
caeca  in  each  lateral  segment  of  the  animal  are  not  absolutely  symmetrical,  neither  is 
there  uniformity  in  respect  of  number  ;  they  preserve,  however,  a  general  resemblance 
both  in  the  degree  of  subdivision  and  in  the  direction  which  the  secondary  trunks 
assume.  The  downward  direction  of  the  branches,  and  the  angle  of  divergence  Re- 
sulting from  such  a  disposition  of  parts,  form  a  striking  contrast  to  the  arrangement 
of  that  system  of  canals  situated  nearer  the  dorsal  aspect  of  the  body,  and  usually 
regarded  as  the  circulatory  apparatus.  These  vessels  are  represented  in  F.  gigantica 
by  a  single  median  trunk,  from  which  numerous  primary  branches  pass  obliquely 
upward  to  the  sides. 

"  We  may  here  remark,  that  considerable  dispute  has  arisen  among  helmintholo- 
gists,  as  to  the  propriety  of  regarding  this  series  of  canals  as  vascular ;  some  have  even 
expressed  doubts  as  to  the  presence  of  any  true  organs  of  circulation  in  the  trematode 
worms,  and  the  distinguished  authority  Van  Beneden  holds  this  opinion.  Those 
who  regard  the  superficial  set  of  tubes  in  the  light  of  an  excretory  or  secreting  gland, 
ground  their  view  on  the  circumstance  of  a  supposed  caudal  opening,  through  which 
matters  thrown  into  the  median  vessel  frequently  pass.  M.  Blanchard  has  shown 
the  aperture  in  question  to  result  from  over- distension  of  the  canal,  which  readily 
gives  wa^  at  this,  its  weakest  point ;  our  own  attempts  to  inject  have  con&med  this 
observation. 

"  Accepting  M.  Blanchard's  explanation  as  correct,  we  have  to  state  further,  in  re- 
gard to  these  vessels,  that  they  exhibit  less  regularity  of  distribution  than  obtains  in 
the  branching  tubes  of  the  alimentary  system,  and  they  inosculate  freely  from  one 
end  of  the  body  to  the  other.  Irrespective  of  these  distinguishing  marks,  there  is  a 
disparity  of  calibre  between  the  two  sets  of  tubes,  and  all  their  peculiarities  taken 
together  strongly  convince  us  of  their  true  vascular  nature. 

"  The  external  spiral  appendages,  with  minute  orifices  of  the  reproductive  organs, 
occupy  the  same  relative  position  as  in  F,  hepatica,  i.  e.  lying  directly  in  front  of 
the  second  or  great  ventral  sucker.  In  reference  to  these  structures — the  nervous 
system  and  other  special  parts — it  is  unnecessary  to  give  additional  particulars ; 
their  characters  resembling  in  all  respects  those  seen  in  the  typical  species,  and 
which  are  now  so  fidly  understood. 
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**  Fasciola  giganiica,  Cobbold. — Corpore  compresso,  elliptico-lanceolato,  terunciati  m 
longo,  antrorsam  attenaato ;  ore  hausterioque  anticc ;  collo  elongate,  cylindrico ; 
caad&  rotuDdat& ;  ventriculo  dendritico,  ramis  clausis. 

Habitat  in  hepate  Camelopardalia  Girqffis,** 


Description  of  a  mcdformed  Trout    By  T.  Spencer  Cobbold,  M,D,  Sfc, 

The  author  of  this  communication  remarked  as  follows : — "  For  the  specimen  now 
before  the  Association  I  am  indebted  to  Mr.  Thomas  Turnbull,  who  captured  it 
while  fly-fishing  in  the  river  Jed,  near  Jedburgh.  He  stated,  that  though  for  many 
years  familiar  with  different  kinds  of  trout,  he  had  never  met  with  one  of  this  form.  Its 
chief  peculiarity,  viewed  externally,  consists  in  the  preponderant  depth  of  the  body, 
as  compared  with  the  length,  giving  the  animal  a  hump- backed  appearance,  and 
causing  it  in  outline  to  resemble  individuals  of  the  Sparidse  or  Cyprinidse,  rather  than 
members  of  its  own  group.  To  ascertain  the  cause  of  this  anomaly,  we  proceeded 
to  examine  the  viscera,  under  the  impression  that  any  deviation  from  the  structural 
arrangement  usually  observed  in  Salmonidse  would  indicate  a  hybrid,  the  visceral 
morphology  at  the  same  time  suggesting  the  kind  of  fish  whence  such  agency  had 
been  derived. 

"  Turning  down  the  integument,  and  dissecting  the  great  lateral  muscular  mass 
from  one  side  so  as  to  expose  some  of  the  ribs  and  diverging  appendages,  these  parts, 
and  some  of  the  vertebral  segments  which  had  also  been  laid  bare,  at  once  offered 
an  explanation  of  the  longitudinal  shortening  of  the  trunk ;  we  had  here,  in  fact,  an 
extreme  abrogation  of  the  spinal  column,  resulting  from  the  coalescence  of  numerous 
vertebral  '  centra,'  giving  rise  secondarily  to  modifications  in  the  surrounding  soft 
parts. 
^   "  The  following  is  a  brief  record  of  the  skeletal  peculiarities  .— 

"  The  vertebral  segments,  not  including  the  bony  elements  of  the  head,  which  ap- 
pear natural,  are  fifty-six  in  number.  The  first  seven,  proceeding  from  before  back- 
ward, have  their  bodies  or  'centra'  united  into  one  bone,  the  multiple  parts  uf  which  are 
recognized  by  grooves  at  the  side,  and  further  indicated  by  seven  corresponding 
spinous  processes  above,  and  as  many  ribs,  with  the  accompanying  styliform  appen- 
dages,  below.  A  single  '  centrum '  carries  the  neural  and  hsmal  elements  of  the 
eighth  and  ninth  vertebrae. 

"  Thus  far  the  bones  do  not  present  any  marked  change  of  position,  save  that  which 
immediately  results  from  their  close  approximation.  There  is  a  little  bending  for- 
ward of  the  tips  of  the  spinous  processes  belonging  to  the  five  hindmost,  but  through- 
out their  greater  extent  they  taJce,  as  usual,  an  oblique  course  backward. 

"  The  tenth  vertebral  quantity  is  normal,  but  its  neural  spine,  to  which  is  articulated 
the  first  of  the  interspinous  bones,  \s  much  curved  forward.  The  eleventh  and 
twelfth  are  conjoined ;  their  laminae  or  '  neurapophyses '  slope  backward,  as  in  the 
healthily-developed  trout,  but  the  corresponding  neural  spines  have  a  perpendicular 
direction.  The  thirteenth  segment  is  quantitatively  natural,  its  autogenous  parts 
having  a  similar  disposition  to  the  foregoing.  The  bodies  of  the  fourteenth  and 
fifteenth  vertebrae  are  united  to  form  a  single  'centrum.'  The  sixteenth  and 
seventeenth  are  likewise  anchylosed,  but  more  attenuated.  The  '  centra '  of  the 
succeeding  five  segments,  viz.  the  eighteenth,  nineteenth,  twentieth,  twenty-first, 
and  twenty- second,  are  all  developed  into  a  single  osseous  mass.  The  neural  spines 
of  these,  and  the  preceding  six,  are  all  very  closely  packed  together ;  they  support 
the  eleven  interspinous  6ones,  and  in  consequence  of  a  vertical  position,  have  tilted 
up  the  latter  with  their  associated  fin  rays,  so  as  to  produce  the  great  dorsal  eleva- 
tion. The  ribs  curve  obliquely  forward,  and  this  mal-direction,  especially  at  the 
upper  part  of  the  haemal  arches,  applies  more  or  less  to  all  the  '  pleurapophysial ' 
elements  of  the  spinal  series  at  present  described ;  the  small  osseous  appendages 
agree  in  number  and  relation. 

"From  the  twenty-third  to  the  thirty-third  vertebra  inclusive,  the  neural  and  haemal 
'  apophyses '  are  attached  to  a  single  bone,  which  is  consequently  the  representative 
of  eleven  '  centra.'  The  laminae  or  '  neurapophyses '  of  the  first  six  segments  are 
directed  diagonally  forward,  the  neural  spines  of  all  gradually  curving  backward. 
The  transverse  processes  or  '  parapophyses,'  with  the  accompanying  'pleurapo- 
physes,'  belonging  to  nine  of  the  included  segments,  approach  the  normal  position. 
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"  The  *  centra '  of  the  thirty-fourth  and  thirty-fifth  divisions  of  the  spinal  series 
are  ossified  together.  A  single  piece  indicates  the  union  of  the  bodies  of  the  thirty- 
sixth,  thirty- seventh,  thirty -eighth,  and  thirty- ninth  vertebne,  the  spinous  transverse 
processes  pointing  obliquely  backward.  The  fortieth  and  forty-first  vertebral  bodies 
are  united.  The  forty-second  is  independent.  The  forty-third  and  forty-fourth  have 
coalesced.  In  these  latter  five  instances,  the  supra  and  infra  axial  developments  have 
recovered  much  of  their  natural  character. 

"  The  twelve  remaining  segments  of  the  spinal  series,  from  the  forty- fifth  to  the 
fifty-sixth  inclusive,  alone  present  a  completely  healthy  aspect,  and  a  glance  at  their 
uniform  disposition  affords  a  criterion  of  the  extreme  mal-arrangement  to  which  the 
abdominal  vertebrae  have  been  subjected." 


On  the  Species  ofMenoneB  and  Arvicolce  found  in  Nova  ScoHa* 
By  J.  W.  Dawson. 

There  appear  to  be  two  species  of  Merionet  in  Nova  Scotia :  one  of  them  is 
identical  with  M.  Lahradorius  of  Sir  J.  Richardson,  differing  only  in  some  trifling 
characters ;  the  second  species  is  smaller,  darker  coloured,  and  has  coarser  hair. 
The  average  dimensions  of  three  adult  specimens  are, — length  of  head  and  body,  3 
inches  6  lines ;  tail,  4  inches  8  lines ;  tarsus  and  foot,  1  inch  4  lines.  The  audior 
had  not  found  any  description  of  this  last  species ;  but  would  not  desire  to  name  it 
as  a  new  species  until  he  had  made  further  inquiry.  Should  it  prove  to  be  new, 
he  would  claim  for  it  the  name  M.  Acadicus,  This  species  inhabits  grain  fields. 
It  does  not  burrow,  but  prepares  forms  in  sheltered  places,  lying  very  close ;  and, 
when  disturbed,  escaping  by  a  few  rapid  leaps  or  bounds.  It  feeds  by  day,  and  does 
not  appear  to  prepare  anv  store  of  food  for  winter.  It  is  usually  stated  that  these 
elaping  mice  are  adaptea  to  level  and  open  countries ;  it  therefore  appears  singular 
that  in  a  country  originally  densely  wooded  two  species  should  exist.  Their  natural 
habitat  may  have  been  those  places  from  which  the  woods  have  been  removed  by 
fire,  and  replaced  by  herbaceous  plants  and  shrubs.  The  most  common  Arvicola  in 
Nova  Scotia  is  the  A.  Pennsylvanica,  which  in  form  and  habits  closely  resembles  the 
European  A.  vulgaris.  It  burrows,  forming  a  neat  nest,  having  two  entrances  each 
with  a  sort  of  antechamber  to  enable  the  animal  to  turn  itself.  It  excavates 
galleries  under  the  snow  in  winter,  devouring  grass-roots,  bark  of  trees,  &c. ;  and  at 
the  same  season  it  often  resorts  to  bams  and  outhouses.  Some  other  specimens  of 
Arvicola  were  exhibited,  closely  approaching  in  their  characters  to  the  A.  Novohora- 
censis.  The  white-footed  mouse,  Mtu  leucopus,  also  occurs  in  Nova  Scotia,  and  the 
domestic  mouse  and  brown  rat  have  been  introduced  and  naturalized,  while  of  the 
black  rat  only  a  few  specimens  have  been  found  in  the  city  of  Halifax.  It  was 
stated  that  some  of  the  specimens  exhibited  had  been  collected  by  Mr.  Winton  and 
Mr.  Downes  of  Halifax. 

Notes  on  the  Homologies  ofLepismida.    By  Professor  Dickib^  MJ)» 

The  species  on  which  the  present  remarks  are  founded  is  MachiUs  maritima,  an 
insect  wnich  is  common  on  different  parts  of  our  shores,  lurking  under  stones  and 
in  crevices  of  rocks  near  high-water  mark.  It  is  destitute  of  wings,  but  provided 
with  means  of  locomotion  for  running  and  leaping.  The  thoracic  and  abdominal 
zoonites  present  considerable  uniformity  in  size ;  the  former  have  the  usual  number 
(viz.  three  pairs)  of  well-developed  limbs ;  the  abdominal  zoonites  are  eleven  in 
number,  and  each,  with  the  exception  of  the  penultimate  and  the  last,  is  provided 
with  a  pair  of  rudimentary  limbs.  The  existence  of  these  appendages,  their  resem- 
blance to  those  attached  to  the  base  of  the  second  and  third  pairs  of  thoracic  limbs, 
and  their  relations  to  the  elements  of  the  zoonites  with  which  they  are  connected, 
enable  us  to  trace  with  facility  the  true  homology  of  the  parts  of  the  ovipositor  in 
Machilis. 

In  a  series  of  very  elaborate  papers  lately  published  in  the  '  Annales  des  Sciences 
Naturelles,'  Lacaze-Duthiers  has  arrived  at  the  conclusion  that  there  is  unity  of 
composition  in  the  structure  of  stings  and  ovipositors  in  different  orders  of  the  class 
of  insects.  From  examination  of  a  single  species,  viz.  Lepisma  saccharina,  he  con- 
cludes that  in  the  Thysanoura,  as  in  other  orders,  the  ninth  urite  forms  the  ovi- 
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positor;  the  appendages  of  the  upper  arch  and  the  steraites,  together  constitute  the 
active  part  of  the  organ,  and  are  lodged  in  the  fissure  left  between  the  episternites. 

The  facility  for  examination  aod  interpretation  of  the  nature  of  the  parts  are  very 
considerable  in  MachiltB ;  the  existence  of  the  abdominal  limbs,  so  obvious  in  that 
genus,  enables  us  to  see  the  true  relations  of  the  other  parts.  The  ovipositor  consists 
of  four  slender,  flexible,  and  slightly  club-shaped  filaments,  closely  united  to  each 
other  by  means  of  interlocking  hairs  and  teeth ;  the  two  outermost  are  evidently  the 
Btemites  of  the  eighth  urite ;  they  are  of  greater  diameter  and  length  than  the  two 
others,  to  which  they  form  a  sort  of  sheath ;  the  latter  are  the  stemites  of  the  ninth 
urite,  and  differ  but  slightly  from  the  other  two.  This  view  of  the  nature  of  the 
organ  does  not  imply  that  unnatural  transference  in  position  of  parts  which  follows 
from  adopting  the  other  theory. 

On  the  application  (far  ceconomic  and  sanitary  obfects)  of  the  principle  of 
"  Vivaria**    to  Agriculture    and   other  purposes    of  life.    By  James 
Fulton. 
This  paper  consisted  of  suggestions  in  carrying  out  on  a  most  extended  field  the 

application  of  glass  to  cultivation,  on  the  above  principle. 

On  the  CoregoDi  of  Scotland.    By  Sir  William  Jardinb,  Bart.^ 

These  fish  form  a  considerable  group,  and  in  geographical  distribution  range  chiefly 
over  Northern  Europe  and  North  America,  but  are  found  also  in  Central  Europe  and 
in  Great  Britain  and  Ireland.  In  strucUire  they  have  been  generally  placed  wrth  the 
salmon ;  but  they  are  by  no  means  tvpical,  and  differ  in  their  large  scales,  the  form 
of  their  mouth  and  minute  teeth,  and  m  their  habits  being  more  gregarious,  as  they 
are  generally  found  in  laree  shoals.  In  all  these  points  they  are  related  to  the 
herring.  In  Scotland,  the  localities  yet  known  as  inhabited  by  the  Caregoni,  are  the 
lochs  at  Lochmaben  in  Dumfries-shire,  Loch  Lomond  and  Loch  Eke  in  Dumbarton- 
shire, though  from  the  description  of  fish  taken  in  other  lochs,  there  can  be  no 
doubt  that  their  raoge  is  more  extensive,  and  reaches  further  northward.  Those  of 
Lochmaben  are  undoubtedly  distinct  from  those  of  Loch  LomoDd,  but  until  lately 
those  of  Loch  Eke  were  regarded  as  identical  with  the  latter.  The  author  then 
pointed  out  the  differences  between  the  three  Scotch  species,  C.  WiUughbii,  C  clu* 
peoidea  and  C  lavaretus,  and  exhibited  specimens  to  the  Section. 

On  transparent  Fishes  from  Messina,  By  Profestor  Kollikkr^  Wurdmry. 
Professor  K511iker  exhibited  specimens  and  made  some  remarks  on  the  stmcture 
of  some  transparent  and  otherwise  peculiar  fishes,  recently  obtained  by  him  from 
Messina,  viz.  Leptoeephalus  vitreus  and  Heimichthffs  tUaphamis.  These  fishes^ 
when  alive  and  in  water,  are  so  transparent  as  scarcely  to  be  perceptible.  In  their 
external  form  they  are  allied  to  the  eels,  but  they  possess  a  skeleton  which  is  only  in 
the  embryonic  state. 

On  the  Development  of  Sex  in  Social  Insects. 
By  the  Rev.  William  Leitch,  A.M,,  Monimail  Manse, 

The  author  commenced  his  researches  with  the  view  of  ascertaining  the  circum- 
stances that  determine  the  developroeut  of  the  grub  of  the  neuter  bee  into  a  queen* 
In  the  course  of  his  observations,  a  much  wider  physiological  question  presented 
itself,  viz.  the  determination  of  sex  in  general  in  the  case  of  insects  in  which  the 
triple  distinction  of  sex  is  found  to  exist.  He  has  not,  as  yet,  satisfactorily  verified 
his  results  in  any  social  insects  except  the  hive  bee,  his  observations  on  which 
extend  over  manv  years.  The  hives  he  employed  were  a  combination  of  the  leaf 
hive  and  the  thm  single-comb  hive,  the  one  being  readily  converted  into  the  other 
while  the  colony  is  in  active  operation.  The  single-comb  hive  was  so  constructed 
that  any  small  portion  of  the  comb  could  be  readily  removed,  and  eggs  and  brood 
transferred  from  one  cell  to  another.  A  speculum  was  employed,  by  which,  with- 
out removing  the  comb  from  the  hive,  the  eggs  and  grubs,  at  the  bottom  of  the  cells^ 
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might  be  inspected  during  night  and  day.  Delicate  thermometers  were  so  con- 
structed as  to  be  readily  applied  to  any  particular  bee  or  cell.  The  following  are  the 
principal  results : — 

1.  Temperature  is  one,  if  not  the  sole  element,  in  determining  the  sex  of  the  queen. 
Iluber  ascribed  the  development  of  a  queen  from  a  neuter  to  special  feeding,  but  no 
microscopic  or  chemical  test  can  detect  any  difference  of  food.  The  author,  however, 
found  that  the  temperature  of  the  royal  cell  was  always  higher  than  that  of  the 
neighbouring  cells,  the  difference  of  temperature  being  maintained  by  the  increased 
respiration  of  the  bees  clustering  on  the  cell.  The  cell  is  also  built  out  from  the 
plane  of  the  comb,  so  as  to  admit  of  a  special  temperature  being  maintained. 

2.  The  queen  or  perfect  female  is  always  developed  from  an  egg  which,  with  ordi- 
nary treatment,  would  have  produced  a  neuter.  The  belief  has  hitherto  been,  that 
the  egg,  from  which  the  queen  is  ordinarily  hatched,  is  different  from  the  others,  and 
that  the  power  of  developing  a  female  from  a  neuter  is  altogether  abnormal.  This 
power,  however,  instead  of  being  exceptional,  is  the  normal  method  of  producing 
queens. 

3.  The  drones  or  males  are  hatched  from  eggs,  which,  without  special  treatment, 
would  have  produced  neuters. 

4.  All  the  eggs  laid  by  the  queen  are  sexless,  or  rather  bisexual.  This  follows 
from  the  last  two  results.  It  has  been  hitherto  understood  by  naturalists  that  the 
queen  lays  three  kinds  of  eggs,  corresponding  to  the  triple  distinction  of  male, 
female,  and  neuter.  The  observations  of  the  author  lead  to  the  conclusion  that 
there  is  but  one  kind  of  egg,  and  that  it  depends  on  external  circumstances  which 
sex  is  to  be  evolved.  The  instinct  of  the  bees  determines  the  circumstances  suitable 
for  each  sex,  temperature  being  one,  if  not  the  sole  determining  condition ;  and,  by 
respiration,  they  have  the  power  of  limiting  a  special  temperature  to  a  circumscribed 
space.    That  a  female  should  be  developed  from  a  neuter  does  not  now  appear  so 

•starUing ;  but,  at  the  first  announcement,  the  discovery  was  received  with  incredulity, 
and  declared  to  be  a  miracle  in  nature.  The  wonder  is  much  lessened,  now,  that  it 
is  admitted,  that  the  neuter  is  only  an  undeveloped  female.  The  development  of  a 
male  from  an  egg  that  would,  in  other  circumstances,  have  produced  a  neuter  or  a 
female,  is,  however,  a  fact  of  a  different  order.  The  mass  of  the  observations  were 
directed  to  the  determination  of  this  point,  which  may  have  an  important  bearing  on 
the  development  of  life  in  general.  The  result  arrived  at  is  not  altogether  destitute 
of  analogy.  It  has  been  found  that  a  plant  which,  under  certain  conditions  of 
light  and  temperature,  produces  only  female  flowers,  may,  by  altering  these  condi- 
tions, produce  flowers  of  an  opposite  sex.  Weber's  discovery  of  traces  of  bisexuality 
as  a  normal  fact,  even  in  the  higher  mammalia,  also  countenances  the  doctrine. 

5.  There  is  a  polar  development  of  instinct  in  determining  sex.  When  the 
instinct  of  the  colony  is  excited  to  produce  a  queen,  there  is,  at  the  same  time,  an  im- 
pulse to^  produce  drones.  When  the  queen  is  removed  from  a  hive,  the  colony 
begin  to  hatch,  at  the  same  time,  both  males  and  females.  This  polarity  of  instinct 
is  still  more  remarkably  displayed  by  inserting  drone  brood  in  a  hive  which  has  still 
a  reigning  queen.  The  presence  of  male  brood  excites  the  instinct  to  produce 
females,  and  royal  cells  are  immediately  commenced,  though,  from  the  presence  of 
the  queen,  the  attempt  is  abortive. 

6.  The  males,  in  the  normal  condition  of  the  hive,  are  hatched  in  large  cells,  and 
the  neuters  in  small  ones ;  but  when  the  drone  instinct  is  excited  while  there  are  no 
eggs  in  the  larger  cells,  the  drones  are  hatched  from  eggs  in  the  smaller  ones ;  and, 
in  this  case,  they  are  much  smaller  than  ordinary  drones,  though  their  organs  are 
quite  i)erfect.  These  small  drones  were  observed  by  Huber,  but  he  ascribed  them 
to  retarded  impregnation.  The  author  repeated  Huber's  experiments  on  retardation, 
but  obtained  a  different  result.  He  however  could  produce  small  drones  at  pleasure, 
by  determining  the  instinct  of  the  hive  to  the  production  of  drones. 

Singular  Mortality  amongst  the  Swallow  Tribe, 
By  Edward  Joseph  Lowe,  Esq.^  F^RA.S.y  Sfc. 

There  has  seldom  been  recorded  a  more  singular  circumstance  than  the  mortality 
amongst  the  swallow  tribe,  which  occurred  on  the  30th  and  31st  of  May  in  the 
present  year. 
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The  QDUSually  cold  weather  for  this  advanced  season  appears  to  have  operated  ia 
producing  the  destruction  of  the  greater  number  of  this  useful  tribe  of  migratory 
birds  ;  the  severity  of  the  weather  causing  a  scarcity  of  insects  (the  ordinary  food 
of  the  swallow),  and  rendering  the  birds  too  weak  to  enable  them  to  search  for  food. 

On  the  30th  of  May  the  swallows  became  so  tame  that  they  flew  about  the  legs  of 
persons,  and  could  be  caught  without  difficulty,  and  on  the  following  morning  most 
of  them  lay  dead  upon  the  ground,  or  in  their  own  nests. 

In  this  neighbourhood  (near  Nottingham)  the  greatest  mortality  was  occasioned 
amongst  the  house  swallow  (Hirundo  rustica),  yet  solely  because  this  bird  predomi- 
nates. 

Near  the  Red-HiH  Tunnel  at  Thrumpton,  there  are  great  numbers  of  sand-martins 
{Hiruhdo  riparia),  and  there  in  a  saw-pit  on  the  banks  of  the  river  Soar,  hundreds 
congregated  and  died. 

At  Borrowash,  near  the  Derwent  river,  there  are  very  many  white-martins 
(Hirundo  urbica) ;  they  also  congregated  and  died,  lying  ten  and  twelve  deep  on  the 
different  window-sills.  Several  persons  opened  their  windows,  and  the  birds  were 
very  willing  to  take  shelter  in  the  rooms,  exhibiting  no  disposition  to  depart.  Many 
were  kept  alive  in  the  different  houses  by  being  fed  with  Uic  Aphis  of  the  rose-tree, 
the  only  procurable  insect. 

At  Bulwell,  Wollaton,  Long  Eaton,  Sawley,  and  many  other  places,  the  same  fear- 
ful mortality  occurred.  Farmers  opened  their  barn-doors  to  admit  the  birds.  To 
show  the  extent  of  the  deaths,  it  may  be  mentioned  that  at  one  place,  where  pre- 
viously there  were  fif^y  nests  occupied,  only  six  pair  survived  to  take  possession  of 
them. 

The  manner  in  which  they  congregated  was  a  curious  feature  in  the  occurrence. 
A  swallow  would  fly  round  a  heap  of  dead  and  dying  companions,  and  then 
suddenly  dart  down  and  bury  itself  amongst  them. 

On  the  same  days,  in  the  Vale  of  Belvoir,  and  in  parts  of  Nottinghamshire  and 
Lincolnshire,  several  hundred  newly-shorn  sheep  perished. 

A  brief  account  of  the  weather  at  Highfield  previous  to  the  31st  of  May  will  prove 
interesting. 


May. 

Maximum 

Tempermture 

in  Shade. 

Minimnm 

Mean 

Greatest  cold 

Range  of 

Direction 

Temperature. 

Temperature. 

ongraM. 

of  the  wind. 

26. 

sl-g 

64-4 

65  1 

460 

27-6 

E. 

27. 

70-0 

51-6 

66-8 

47-5 

18-4 

E. 

28. 

61-8 

430 

49-3 

40-2 

18-8 

E. 

29. 

56-1 

38-8 

44-8 

360 

17-3 

N. 

30. 

500 

35-0 

40-4 

30-5 

15*0 

N. 

31. 

44-7 

37-8 

420 

37-2 

6-9 

NE. 

During  these  six  days  the  barometer  ranged  between  29*6  inches  and  29*9  inches. 
The  first  three  days  were  very  fine,  and  during  the  whole  time  there  was  much  ozone. 
29lh,  electricity  active  from  11  a.m.  till  noon.  30th,  boisterous  wind  with  hail- 
storms.   3l8t,  boisterous  wind  with  continued  rain.     On  the  30th  there  was  a  frost. 

It  would  be  interesting  to  trace  over  what  extent  of  the  island  this  mortality  was 
noticed. 


JExhibiHon  of  Zoophytesy  Moliusca^  ^c,  observed  on  tlie  Coast  of  Norway ^  in 
tJie  Summer  of  \S55.    By  Robert  M'Andrew,  FM,S.* 

A  few  of  the  species  of  moUusca  were  new :  many  were  not  recorded  to  have  been 
previously  obtained  from  the  locality,  whilst  others  exhibited  peculiar  forms  of  well- 
known  species. 

*  Mr.  M*Andrew  was  requested  to  draw  up  a  report  on  the  results  of  his  various  dredging 
excursions. 

1855.  8 
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ScvM  Remarks  on  the  Fauna  of  the  Clyde  and  on  the  Vivaria  now  exhibited  in 
the  City  Hall^  Glasgow.  By  the  Rev.  Charles  P.  Miles,  M.D.^  Glasgow. 

The  author  made  some  remarks  on  the  distribution  and  habits  of  the  invertebrate 
animals  of  the  Clyde,  and  showed  specimens  of  the  more  remarkable  species  which 
had  been  collected  together  in  the  large  tanks  of  sea-water  under  his  direction  in  the 
City  Hall  for  exhibition  during  the  Meeting.  He  also  drew  attention  to  the  various 
forms  of  Zoophytes,  Mollusca*  Crustacea,  and  Echinodermata,— including  Comaiula 
rosacea,  Luidia  fragilissima,  Mga  tridens,  Plumularia  pinnata,  &c.,  as  among  the 
more  interesting  and  rare. 

On  the  Recent  Additions  to  our  Knowledge  of  the  Zoology  of  Western 
Africa,    By  Andrew  Murray,  Edinburgh, 

After  referfing  to  the  fact  that  so  little  was  known  of  the  natural  history  of 
Western  Africa,  he  proceeded  to  say — 1  should  not  have  thought  of  making  any 
communication  on  the  subject,  had  it  not  been  for  a  new  source  of  information 
which  has  been  opened  to  the  Scottish  naturalists  within  the  last  two  or  three 
years,  which  I  have  thought  it  might  be  useful  to  our  southern  friends  to  be  made 
aware  of,  as  a  means  likely  to  supply  much  of  the  information  we  want  upon  at 
least  one  part  of  the  coast ;  and  I  hope  also  to  serve  as  an  example  whidi  may 
produce  similar  results  elsewhere — I  allude  to  the  mission  stations  which  have  beea 
established  at  Old  Calabar.  It  is  only  two  or  three  years  ago  since  the  Rev.  H. 
Waddeil,  on  his  temporary  return  to  this  country,  brought  with  him,  besides  other 
objects  of  interest,  a  few  bottles  of  snakes  and  insects.  These  were  exhibited  to  the 
Royal  Physical  Society  of  Edinburgh  in  December  1852;  and  every  encouragement 
was  given  by  the  members  of  that  Society  to  Mr.  Waddeil  to  proceed  in  the  working 
of  what  promised  to  turn  out  a  mine  of  interest.  They  enlisted  Mr.  Goldie  and 
Mr.  Thomson  in  the  pursuit ;  and  the  consequence  has  been  that  there  has  already 
been  received  fiom  these  gentlemen  a  large  amount  of  interesting  new  species, — a 
number  of  which  have  since  been  described  and  published,  and  others  of  which  are 
in  course  of  preparation  for  publication. 

Mr.  Murray  then  briefly  drew  attention  to  such  additions  to  the  natural  history 
of  Western  Africa  as  had  been  recently  made.  He  said — Little  has  been  done  in 
the  Mammalia.  M.  Dureau  de  Lamalle  has  published  in  the  '  Annales  des  Sciences 
Naturelles '  some  particulars  regarding  the  Great  Chimpanzee,  or  Troglodytes  Go- 
riUa,  found  in  the  river  Gaboon;  and  in  1823  Dr.  Kneeland  of  Boston  published 
details  of  the  skeleton  of  this  species.  Mr.  Fraser,  after  his  return  from  the  Niger 
Expedition  in  1843,  published  in  the  '  Proceedings  of  the  Zoological  Society,'  a 
description  of  a  new  Bat  from  Fernando  Po,  as  well  as  a  new  Pouched  Rat  from 
the  same  place.  Dr.  J.  E.  Gray  described  in  the  same  '  Proceedings,'  a  new  Mams ; 
and  in  1852  he  described  in  the  'Annals  of  Natural  History,'  a  new  Wart  Pig 
(Cheiropotamus  pictus)  from  the  Cameroon  river.  As  to  ornithology,  more  has 
been  done  of  late  years.  A  considerable  number  of  new  species  were  brought  home 
by  the  officers  of  the  Niger  Expedition  above  referred  to,  and  were  described  partly 
by  Mr.  Strickland  and  partly  by  Mr.  Fraser.  And  more  recently,  M.  Verraux  has 
described  a  number  of  species  from  this  coast.  Several  of  these  were  received  from 
Old  Calabar  simultaneously  (or  nearly  so)  with  their  publication  by  M.  Verraux. 

A  number  of  new  fishes  has  been  received  from  Old  Calabar,  the  most  interesting 
of  which  is  an  electric  fish,  a  Silurua,  which  I  have  described  and  published  under 
the  name  of  Malapterurus  Beninensis.     In  addition  to  the  information  which  is 

fiven  in  my  account  6f  the  fish  in  the  '  Edinburgh  New  Philosophical  Journal,'  I 
ave  since  received  some  additional  particulars  from  Mr.  Thomson.  He  informs  me 
that  its  electrical  properties  are  made  use  of  by  the  natives  as  a  remedy  for  their 
sick  children.  The  fish  is  put  into  a  vessel  o(  water,  and  the  child  made  to  play 
with  it ;  or  the  child  is  put  into  a  tub  of  water  in  which  several  fishes  are  placed< 
It  is  interesting  to  find  a  popular  scientific  remedy  of  our  own,  anticipated  by  the 
unlettered  savage.  Mr.  Thomson  also  mentioned  an  instance  of  the  electric  power 
of  this  fish,  which  may  be  worth  mentioning.  He  had  a  tame  heron,  which,  having 
been  taken  young,  had  never  "had  the  opportunity  of  searching  for.  and  choosing  it» 
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food  for  itself,  tt  was  fed  with  small  fishes ;  and  on  one  occasion  there  happened 
to  be  a  newly.caugbt  electric  fish  among  them,  which  it  swallowed,  but  imme- 
diately uttered  a  loud  cry,  and  was  thrown  backwards.  It  soon  recovered,  but 
could  never  afterwards  be  induced  to  dine  upon  Malapterurus,  This  species  I 
believe  to  be  found  all  along  the  Guinea  coast.  Dr.  fiaikie  informs  me  that  he  had 
seen  a  small  species  at  Fernando  Po,  which  appeared  to  him  to  correspond  with  the 
description  of  this  species.  Among  other  interesting  fish  sent  by  Mr.  Waddell, 
there  is  a  species  of  Lophius,  or  mud-fish,  which  appears  undescribed.  The  curious 
habits  of  this  semi-amphibious  family,  of  crawling  out  of  the  water,  using  their  fore 
fins  like  legs,  and  then  sitting  staring  about  with  their  great  goggle  eyes,  is  noticed 
by  Mr.  Waddell  as  very  marked  in  this  species.  If  placed  in  a  basin,  it  will  crawl 
up  the  side,  aud  sit  on  the  edge,  looking  about.  A  new  pipe-fish  has  also  been 
received,  as  well  as  some  other  species  of  fishes  which  I  have  not  yet  had  the  oppor- 
tunity of  determining.  A  very  considerable  number  of  snakes,  lizards,  &c.  have 
also  been  sent.  Among  the  lizards  there  was  a  new  Monitor,  which  Dr.  Lowe 
exhibited  to  the  Royal  Physical  Society,  approaching  near  to  the  Monitor  piilcher  of 
Leach  (now  recognized  as  a  variety  of  the  M.  niloiicus,  Linn.),  besides  specimens  of 
the  chameleon. 

As  to  the  Mollusca,  Dr.  Grevilte  not  long  ago  exhibited  to  the  Royal  Physical 
8ociety  a  very  interesting  collection  of  land  and  freshwater  shells,  which  had 
recently  been  transmitted  to  him  by  the  Rev.  Mr.  Goldie.  Bulimus  Wrighiii  was 
the  most  valuable  shell  of  the  series, — a  handsome  species,  then  described  only  a 
few  months  before  by  Mr.  Sowerby,  jun.,  from  a  single  specimen  picked  up  by  a 
shipwrecked  sailor.  Other  species  of  the  same  genus  were  B.  Numidicus  (Reeve) 
and  B.  spectralis  (Reeve)  ;  of  Achatina  there  was  A.  striateUa  (Rang),  and  a  large 
one  which  Dr.  Greville  had  been  unable  to  determine,  nearly  allied  to  A.  marginata, 
but  more  ovate  in  form,  and  distinguished  by  a  red  pillar.  There  were  also  three 
small  Helices,  belonging  to  sections  difficult  of  determination,  one  of  them  probably 
new.  Fine  specimens  occurred  of  Melania  Owenii  (Gray),  which  appears  to  be 
generally  distributed  in  Western  Africa ;  and  of  M,  mutans  (Gould),  which  Dr. 
Greville  had  previously  received  from  Liberia.  Neritina  Perrottetiana  (Recluz),  and 
a  fine  bivalve,  probably  a  Cyrene,  were  the  remaining  forms. 

In  Insects,  however,  more  has  been  done  than  in  any  other  branch.  I  shall  not 
go  back  to  the  insects  of  Angola,  described  by  Erichsen  about  ten  years  ago,  or  the 
species  from  Congo,  described  by  Mr.  White  about  the  same  time ;  but  I  think  I 
may  be  excused  for  referring  to  Westwood's  '  Arcana  Entomologica,'  although  a 
few  years  have  elapsed  since  its  publication,  seeing  that  the  most  attractive  part  of 
that  work  is  occupied  with  the  West  African  Goliaths,  of  which  the  largest  and 
finest  species  known  is  the  entomological  ornament  of  this  University  (the  almost 
unique  specimen  of  the  Goliathus  giganteus) , 

Very  large  collections  of  Coleoptera  have  been  received  from  our  correspondents 
in  Old  Calabar  ;  so  much  so,  that  we  are  now  in  a  position  not  only  to  make  up  a 
pretty  accurate  list  of  the  Coleoptera  of  that  country,  but  also  to  form  an  opinion  as 
to  their  relative  numbers.  Such  a  list  1  am  in  the  course  of  preparing,  intercalating 
descriptions  of  the  new  species  as  they  occur ;  and,  as  a  large  proportion  of  them 
are  undescribed,  the  new  information  will  be  considerable.  Before  I  thought  of 
doing  so,  however,  I  had  supplied  my  friend  M.  Chevrolat  (who  is  our  great 
authority  in  Longicorns)  with  a  set  of  the  new  species  of  that  group,  and  he  has 
lessened  my  task  by  describing  nearly  fifty  of  them  in  Gu^rin's  *  Revue  Zoologique.* 
As  is  always  the  case  in  warm  climates,  the  Geodephaga  are  comparatively  few, 
both  in  number  of  species  and  individuals — the  whole  number  of  species  which  I 
have  received  not  exceeding  fifty.  One  or  two  very  fine  species,  however,  occur 
among  them.  No  Hydro-cantharidiB  have  been  received.  This  may  arise  from 
their  not  having  been  sought  for.  But  I  am  inclined  to  think  that,  in  point  of  fact, 
the  water-beetles  are  not  numerous  in  these  latitudes.  As  might  be  expected,  the 
burying  beetles  have  not  been  found  there ;  the  climate  would  not  allow  their  nidus 
to  remain  as  food  for  the  larvae  long  enough  for  their  growth — a  consideration,  which 
suggests  to  me  a  curious  change  in  habit  suited  to  the  climate,  which  was  men- 
tioned to  me  by  Mr.  Thomson  regarding  the  Aphodii,  In  this  country,  as  entomo- 
logists are  aware,  that  family  lay  their  eggs  in  dung,  in  which  the  larvae  feed  until 
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they  come  to  maturity,  and  then  descend  into  the  earth  to  undergo  their  transform- 
ation ;  and  in  walking  over  the  fields  we  find  every  patch  of  dung  swarming  with 
then-  larvae.  At  Old  Calabar  we  could  find  nothing  of  this.  The  heat  is  so  great 
that  in  a  couple  of  days  the  patch  of  dung  would  be  quite  dried  up.  The  Aphodii, 
therefore,  have  a  diflferent  habit.  As  soon  as  the  dung  has  been  dropped,  they  come, 
and  each  liores  a  hole  under  it ;  and  carry  down  a  small  quantity  there  to  feed,  and 
lay  their  eggs ;  so  that  they,  at  one  and  the  same  time,  clear  away  the  refuse  from 
the  ground,  and  apply  it  as  manure  to  the  roots  of  the  plants. 

As  already  mentioned,  the  Longicorns  have  furnished  a  considerable  number  of 
novelties,  many  of  great  beauty ;  but  with  the  exception  of  one  or  two  species, 
which  occur  in  quantity,  the  individuals  have  been  very  scarce.  It  is,  however,  in 
the  Phytophaga  that  nature  seems  to  have  most  revelled  here.  Their  number  is 
great  both  to  individuals  and  species,  and  a  great  portion  of  them  are  undescribed. 
Many  new  genera  also  occur.  The  number  of  brilliant  little  CassidtB  is  also  remark* 
able.  The  Heteromera  are  numerous  in  individuals ;  not  so  much  so  in  species.  A 
number  of  Mr.  Westwood's  recently  described  species  have  occurred.  Of  the 
Brachehftra  no  representatives  have  been  found.  A  single  new  Paustus  (named 
Pau98us  Murrayi  by  Westwood)  has  also  been  found.  Members  will  recollect  that 
it  was  on  this  codst  that  the  first  Pausaus  known  was  met  with.  Afzelius  was 
sitting  at  table  in  the  dusk,  when  a  small  insect  dropped  upon  his  paper,  carrying 
two  globe-shaped  antenne  like  coach-lanterns  on  its  head,  both  giving  out  a  feeble 
light.  This  was  the  Paus9U8  spharocephalua,  Mr.  Westwood  has  since  described 
a  large  number  of  species  ;  and  he  seems  to  question  the  accuracy  of  Afzelius,  so 
far  as  regards  the  light  given  out  by  the  antennae,  as  that  has  not  been  observed 
since,  and  many  of  the  species  have  hard  and  untransparent  globes  on  the  antennae. 
The  globes  in  Afzelius's  species,  however,  are  semi-transparent ;  and  the  habit  of 
life  of  many  of  them  would  seem  to  render  their  luminosity  not  improbable,  for 
they  live  in  ants'  nests,  and  it  would  surely  be  very  convenient  to  have  a  pair  of 
lanterns  fastened  like  a  Davy  lamp  on  their  head,  to  light  them  on  their  way 
through  the  dark  galleries.  If  it  is  so,  it  shows  how  diversely  nature  sometimes 
acts  under  the  same  circumstances.  Here  she  provides  a  light  for  the  darkness; 
while  in  other  instances,  where  species  live  wholly  in  the  dark,  as  in  the  caves  of 
Carniola,  Kentucky,  &c.,  and  in  the  genus  Claviger,  which  lives  in  ants'  nests,  she 
takes  away  their  eyes  altogether  as  useless  appendages.  The  Hemiptera  are  largely 
represented  in  Old  Calabar.  A  great  proportion  of  them  are  undescribed ;  but  M. 
Signoret  has  undertaken  to  describe  the  most  striking  of  the  new  species,  and  has 
already  described  and  figured  one  or  two  in  the  '  Annals  of  the  Entomological 
Society  t)f  France.' 

Inhere  seem  to  be  a  good  many  spiders.  A  large  Mygale  was  exhibited  to  the  Royal 
Physical  Society  by  Mr.  Logan ;  and  the  species  of  Epeira  clavipcs,  described  by 
Palissot  de  Beauvois,  appears  common.  Dr.  Lowe  of  Edinburgh  also  described  two 
species  of  gigantic  lulus.  A  word  regarding  the  geographical  relations  of  the 
insects  of  this  country.  The  most  striking  circumstance  is  Uie  relationship  of  many 
of  them  to  South  American  species.  We  not  only  find  many  representatives  of 
American  genera,  but  actually  species  of  genera  hitherto  only  known  as  South 
American  ;  and  in  some  instances  even  the  same  species  occurs,  such  as  MaU^don 
maxillosum,  Bo8trichu8  muricatus,  &c.  Putting  aside  these  latter  as  being  wood- 
feeders,  and  therefore  capable  of  being  introduced  by  floating  across  the  ocean,  we 
have  the  genera  Galerita,  Parandra,  (Erne,  Smodicum,  and  others  now  containing 
African  species.  This,  however,  is  a  subject  which  deserves  more  extended  obser* 
vation  before  any  sound  deduction  can  be  drawn  from  it. 

Mr.  W.  Oliphant,  Treasurer,  R.P.S.E.,  exhibited  the  skull  of  a  Manatus  Setie- 
gdUnsia  (the  Sea  Cow),  for  which  he  was  indebted  to  Mr.  Thomson,  from  Old 
Calabar,  llie  skull,  which  was  that  of  a  youna;  animal,  the  teeth  not  being  fully 
developed,  was  interesting,  as  it  was  from  companng  their  crania  that  Mr.  F.  Cuvier 
had  ascertained  that  the  Jf.  Senegalensia  of  the  West  Coast  of  Africa  was  a  different 
species  from  the  M.  Americanua,  which  frequents  the  rivers  on  the  other  side  of  the 
Atlantic.  He  regretted  not  being  able  to  make  any  addition  to  the  rather  scanty 
knowledge  we  possess  of  the  history  and  habits  of  this  species,  but  mentioned  a 
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curious  fact  as  to  the  high  estimation  in  which  it  is  held  by  the  natives.  All  the 
Manati  in  the  Calabar  waters  belong  to  Egbo,  and  before  any  one  can  become  a 
member  of  this  remarkable  institution,  it  is  necessary  that  he  procure  one  of  these 
animals  for  the  feast  which  takes  place  on  his  admission.  This  Egbo  Society 
exercises  a  very  important  influence  in  the  country,  being,  in  fact,  the  great  governing 
power,  as  from  it  all  the  laws  regulating  both  civil  and  religious  matters  emanate. 
It  was  by  an  Egbo  law  passed  within  these  three  years  that  an  end  was  put  to  the 
wholesale  murders  which  were  committed  on  the  death  of  a  chief  by  the  Ordeal  Bean, 
of  which  an  interesting  account  by  Prof.  Christison  appeared  in  a  late  Number  of  the 
'  Edinburgh  Medical  Journal.'  Admission  to  Egbo  is  obtained  by  purchase,  and  all 
the  leading  men  are  members.  It  is  divided  into  shares,  of  which  any  individual 
may  hold  as  many  as  his  means  will  enable  him  to  acquire.  At  his  death  one  share 
drops,  but  the  others  vested  in  him  are  inherited  by  his  relatives ;  in  this  way,  as 
each  share  confers  a  vote,  large  political  power  may  become  concentrated  in  one 
person.  Eyo  Honesty,  the  present  king,  a  shrewd  and  sagacious  man,  who  has 
obtained  his  surname  by  the  integrity  of  his  dealings  with  the  numerous  traders  who 
frequent  his  river,  purchases  a  share  whenever  he  can  procure  a  Manatus,  and  has 
thus  a  large  sum  of  money  invested  in  it,  from  which  he  derives  a  considerable^ 
though  somewhat  precarious  revenue.  Calabar  is  steadily  advancing  in  civilization^ 
and  its  progress  would  be  much  accelerated  were  it  not  for  the  barrier  which  this 
powerful  body  presents.  Eyo  is  aware  of  this,  but  as  he  holds  a  large  stake  in  the 
concern,  he,  like  other  potentates,  is  somewhat  conservative  of  old  customs,  and 
though  he  has  admitted  some  slight  ameliorations  in  its  mode  of  operation,  will 
allow  no  material  change  in  its  constitution.  Admission  being  dependent  upon  the 
acquisition  of  a  Manatus,  the  capture  of  one  of  these  animals  is  a  prize  of  no  small 
value.  The  species  is  said  to  attain  the  size  of  from  12  to  15  feet  in  length,  and  its 
flesh,  which  much  resembles  veal,  is  esteemed  a  great  delicacy  by  the  natives.  In 
Calabar,  the  elephant,  hippopotamus,  leopard,  and  boa  constrictor,  are  deemed  royal 
property,  and  are  denominated  in  the  broken  English  of  the  country  "  King  Beef." 
Lately  a  serious  disturbance  was  like  to  occur  in  consequence  of  the  Ekri  Tobacco 
people  having  devoured  a  small  portion  of  a  putrid  hippopotamus  which  had  been 
shot  by  one  of  King  Eyo's  men,  and  had  been  carried  by  the  current  to  their  neigh- 
bourhood. The  inhabitants  of  the  village  only  escaped  by  the  payment  of  a  heavy 
fine  to  Egbo.  Mr.  Oliphant  said  he  had  mentioned  these  particulars,  as  they  were 
not  likely  to  come  under  the  notice  of  the  naturalist. 


Notes  on  Animals.    By  J.  Price. 
The  author  offered  directions  for  aerating  the  water  of  the  marine  aquarium  by 
means  of  a  moving  tank,  and  suggestions  for  removing  putrid  matter  from  the  water. 

On  Sea  Medmm,    By  J.  D.  Sandland. 

On  Vivaria.     By  N.  B.  Ward,  F.R.S. 

The  object  of  the  author  was  to  show  that  the  cases  for  growing  plants  and  the 
tanks  for  cultivating  plants  and  animals  in  water,  which  he  had  first  suggested,  had 
perfectly  succeeded  in  all  the  objects  for  which  he  had  first  proposed  they  should  be 
used.  He  read  several  letters  from  persons  who  had  extensively  employed  them, 
and  concluded  by  urging  a  much  more  extensive  use  of  tbem  than  had  been  hitherto 

undertaken.  

On  the  Habits  of  ike  Sticklebacky  and  on  the  Effects  of  an  Excess  or  Want  of 

Heat  and  Light  on  the  Aquarium  {Marine).     By  Robert  Warington. 

In  the  latter  paper  the  author  points  out  that  temperatures  below  45°  destroyed 
many  forms  of  animal  life,  especially  Crustacea,  whilst  a  temperature  exceeding 
76°  Fahr.  was  destructive  of  both  animal  and  vegetable  life.  Too  great  exposure  to 
light  was  also  found  to  be  injurious  to  many  creatures  kept  in  the  Marine  Aquarium*. 

*  Dr.  Fleming  related,  in  connexion  with  the  subject  of  keeping  animals  in  sea-water,  that 
he  had  in  his  possession  an  Actinia^  originally  captured  by  Sir  John  Dalyell,  that  had  now 
b«f^n  in  captivity  twenty-eight  years. 
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Dr.  Lankbstbr  exhibited  the  model  of  a  dredge,  invented  by  Mr.  Dempster* 


Exhibition  of  a  Copy  of  the  *  Natural  History  of  Deeside  and  Braemar^* 
by  the  late  Dr.  Macgillivray,  and  edited  by  Dr.  Lankester. 

The  manuscript  of  this  work  had  been  purchased  by  the  Queen»  and  was  now 
published,  by  Her  Majesty's  command.  The  work  consists  of  an  account  of  a  per- 
sonal tour  made  by  the  author  in  1853,  lists  of  the  plants,  animals,  and  minerals, 
and  a  complete  map  of  the  district,  with  woodcuts  illustrative  of  the  scenery  in  the 
neighbourhood  of  Balmoral. 

On  the  Cultivation  of  Sea-sand  or  Sand-hills, 
By  the  Rev.  Dr.  Paterson,  of  Glasgow, 


Dr.  Lankbstbr  exhibited  a  series  of  photographs  on  glass,  of  various  histological 
and  natural  history  objects,  executed  by  Dr.  Redfem,  of  Aberdeen.  They  were 
done  according  to  the  suggestions  made  by  Mr.  Wenham  at  the  last  Meeting  of  the 
Association  at  Liverpool. 

Mr.  Patterson  exhibited  a  series  of  Zoological  Diagrams  prepared  by  him  for  the 
Government  Department  of  Science  and  Art. 


Physiology. 

On  the  signification  of  the  so-called  Ova  of  the  ffippocrepian  Polyzoa,  and 
on  the  Development  of  the  proper  Embryo  in  these  Animals.  By  Pro- 
fessor Allman,  F,R,S, 

The  author  maintained  that  the  peculiar  egg-like  bodies  which  are  found  so 
abundantly  in  the  endocystal  cavity  of  almost  all  the  Hippocrepian  Polyzoa,  and 
which  had  been  hitherto  universally  viewed  as  ova,  are  not  ova,  but  gemma,  pecu- 
liarly encysted,  and  destined  to  remain  for  a  period  in  a  quiescent  pupa-like  state. 
The  very  earliest  stages  of  their  development  are  all  that  can  be  followed,  as  they 
soon  become  enveloped  in  an  opake  horny  investment  which  entirely  conceals  all 
internal  structure.  From  such  examination,  however,  as  they  admit  of,  it  can  be 
seen  that  they  never  present  the  least  trace  of  germinal  vesicle  or  germinal  spot,  nor 
do  they  undergo  segmentation.  After  a  time  the  horny  covering  splits  into  two 
valves,  and  allows  the  young  polyzoon  to  escape,  in  all  essential  points  resembling 
the  adult,  and  never  presenting  the  general  ciliated  surface  which  is  always  found  in 
the  true  embryo.  The  bodies  under  consideration  are  invariably  produced  in  the  long 
chord  or  funiculus  which  connects  the  fundus  of  the  stomach  of  the  polypid  with  the 
bottom  of  the  cell,  and  are  plainly  developed  as  buds  from  its  substance.  They  may 
be  seen  in  regular  stages  of  growth  from  the  proximate  to  the  remote  extremity  of  the 
funiculus,  being  younger  as  they  recede  from  the  stomach.  The  funiculus,  with  its 
peculiar  gemmse,  reminds  us  of  the  gemmiferous  stolon  in  the  interior  of  the  soli- 
tary individuals  of  Salpa.  To  the  bodies  in  question,  the  author  proposed  to  give 
the  name  of  atatoblasts.  They  present  a  striking  analogy  with  the  so-called  "  cphip- 
pial  ova"  of  Daphnta,  and  the  "winter  ova"  of  the' Rotifera,  which  latter  have 
been  already  brought  into  the  category  of  gemmae  by  Huxley  (Quarterly  Journal 
of  Microscopical  Science,  October  1852).  While  the  characters  of  the  statoblasts  are 
thus  much  more  in  accordance  with  those  of  gemmae  than  of  ova,  their  real  nature 
appears  to  be  entirely  set  at  rest  by  the  fact  that  there  also  exists  in  the  Polyzoa  a  true 
ovary  with  genuine  ova.  The  author  has  made  out  this  organ  very  distinctly  in 
AlcyofKUa.  It  is  there  developed  in  the  walls  of  the  endocyst,  near  the  anterior 
extremity  of  the  cell.  It  appears  as  a  slightly  pedunculated  roundish  mass,  filled 
with  spherical  ova,  each  presenting  a  large  germinal  vesicle  and  very  distinct  ger- 
minal spot.    The  ovum  undergoes  segmentation,  and  soon  after  the  mulberr>'-like 
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condition  has  disappeared,  we  find  that  the  conteots  have  assumed  the  fonn  of  a 
roundish  or  oval  embryo,  richly  ciliated  on  its  external  surface,  and  with  a  large 
central  cavity.  When  liberated  from  the  external  membrane  of  the, o^/um,  whidi 
still  confines  it,  it  swims  actively  through  the  surrounding  water.  As  development 
proceeds,  we  find  this  ciliated  body  to  present  an  anterior  opening,  through  which 
an  unciliated  hernia-like  sac  is  capable  of  being  protruded  by  a  process  of  evagina- 
tion  ;  and  there  is  evidence  to  support  the  opinion  that  this  protrusible  nOn-crUated 
portion  has  been  separated  from  the  inner  surface  of  the  ciliated  portion  by  a  kind 
of  unlining.  In  the  interior  of  the  protrusible  portion,  the  polypid  is  developed  in 
a  manner  which  appears  altogether  similar  to  that  by  which  new  polypids  are 
produced  by  gemmation  from  the  walls  of  the  endocystal  cavity  of  the  adult.  The 
protrusible  or  non-ciliated  portion  remains  for  a  time  incapable  of  complete  evagina« 
tion,  the  posterior  part  of  it  being  retained  in  a  permanently  invaginated  state,  by 
bands  which  pass  from  it  to  the  opposed  surface  of  the  ciliated  portion  in  a  manner 
exactly  similar  to  that  by  which  the  permanently  invaginated  part  of  the  endocyst 
in  the  adult  is  retained  in  its  place  by  the  parieto-vaginal  muscles.  As  develop- 
ment continues,  these  bands  disappear,  and  the  invagination  with  which  they  were 
connected  becoming  obliterated,  the  non  -ciliated  portion  becomes  directly  contmuous 
with  the  ciliated,  and  incapable  of  being  any  longer  withdrawn  within  it.  The 
cilia  now  disappear,  and  the  entire  sac  becomes  enveloped  in  an  ectocyst  to  const!* 
tute  the  cell  of  the  adult  polyzoon.  The  subsequent  changes  are  produced  by  the 
gemmation  of  new  polypids. 

The  testis  is  developed  in  the  form  of  an  irregular  roundish  mass  upon  the  funi- 
culus, and  frequently  co-exists  with  statoblasts.  It  is  composed  of  spherical  cells, 
each  of  which  contains  within  it  numerous  "  vesicles  of  evolution."  The  visible 
contents  of  the  vesicles  of  evolution  are  at  first  confined  to  a  well-defined  spherical 
nucleus,  and  this  is  afterwards  transformed  into  a  spermatozoal  filament,  whidi 
subsequently  escapes  by  the  rupture  of  the  containing  cells.  The  escaped  sperma- 
tozoa in  Alcytmella  present  distinct,  though  not  very  active  unduiatory  motions. 
They  are  simple  filaments  of  uniform  diameter,  and  destitute  of  capitulum. 


(hi  the  Law  of  Molecular  Elaboration  in  Organized  Bodies. 
By  Professor  J.  Hughes  Bennett,  M,D,,  of  Edinburgh, 

When  the  Association  met  in  Edinburgh,  the  author  pointed  out  to  the  Physiolo- 
gical Sub-section, — Ist,  how  molecules  are  being  continually  formed  in  the  body  from 
the  union  of  oil  and  albumen,  from  the  results  of  endosmose  and  exosmose,  and 
from  various  chemical  combinations ;  2ndly,  certain  facts  with  regard  to  the  peculiar 
movements  of  these  bodies — the  molecular  motions  of  Brown  ;  and  3rdly,  how  they 
unite  to  form  nuclei,  fibres  and  membranes  directly,  independently  of  the  agency  of 
cell  formation.  He  also  pointed  out  that  the  process  of  degeneration  was  exactly 
inverse  to  that  of  formation,  and  that  the  last  as  well  as  the  first  histological  form 
was  the  molecular. 

Subsequent  research  as  to  the  behaviour  of  these  molecules  induced  him  now  to 
put  forth  the  following  law,  viz.  that  the  formations  and  trantfformaiions  qf  the 
various  textures  qf  the  body  not  only  take  their  point  of  departure  from  molecules,  but 
are  brought  about  by  successive  buildings  up  and  breakings  down  qf  masses  qf  moleeuies. 

By  the  term  molecule  or  granule,  the  author  did  not  mean  a  cell  or  nucleus,  but 
those  smaller  particles  which  are  only  distinguishable  optically  under  high  powers 
by  exhibiting  a  bright  or  dark  centre,  and  a  dark  or  bright  border,  according  to  the 
focal  point  in  which  they  are  viewed.  Organic  molecules  consist  of  a  mixture  of 
some  proteine  compound  with  oil. 

He  then  referred  to  various  well-known  facts  with  a  view  of  demonstrating  that 
ultimate  form  and  composition  were  arrived  at  by  a  succession  of  formations  and 
disintegrations,  and  that  when  a  new  arrangement  of  parts  took  place  this  was 
effected  through  the  agency  of  molecules.  He  described, — 1st,  the  mode  of  develop* 
ment  of  Ascaris  mystax  as  detailed  by  Nelson ;  2ndly,  that  of  the  mammalian  ovum 
as  described  by  Barry  and  fiischoff ;  3rdly,  the  mode  of  development  in  uni-cellular 
plants  and  animals ;  4thly,  the  transformations  of  insects ;  5thly,  the  formation  of 
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blood  from  tbe  prepared  food ;  and  6thly,  the  production  of  morbid  growths  from 
an  exuded  blood-plasma.  All  of  which,  with  many  others  that  might  have  been 
brought  forward,  point  out  that  from  organic  molecules,  nuclei  and  cells  are  pro- 
duced, and  that  these  break  down  once  again  to  form  molecules.  From  this  second 
mass  of  molecules  other  cells  are  formed,  which  again  break  down  to  form  a  third 
mass  of  molecules,  and  so  on  ;  and  by  this  law  of  molecular  elaboration  the  various 
textures  are  ultimately  produced. 

Lastly,  he  eDdcavoured  to  illustrate  how  these  formations  and  breakings  down, 
and  a  knowledge  of  this  law  must  constitute  the  only  real  scientific  basis  for  the 
arts  of  horticulture,  agriculture,  and  medicine ;  moreover,  that  in  the  chain  of  living 
processes  each  step  is  dependent  on  the  one  that  precedes  it ;  and  that,  inasmuch  as 
regards  form,  we  cannot  go  further  back  than  the  molecular  element,  so  a  knowledge 
of  it  must  be  the  firet  step  to  a  correct  theory  of  organization. 


The  Pkf/siologvof  Fascination. 
By  James  Braid,  L,R,C.S,  Edin,,  M.  W.S.  Sfc,  Manchester. 

The  power  possessed  by  serpents  to  fascinate  birds  has  always  been  a  source  of 
interest  ai)d  admiration  to  the  curious.  That  a  crawling  reptile,  such  as  a  serpent, 
doomed  to  move  pronely  on  tbe  earth,  should  possess  the  craft  and  power,  by  the 
mere  fixed  gaze  of  its  glaring  eyes,  irresistibly  to  draw  down  from  their  proud  aerial 
perch  the  very  fowls  of  heaven,  seems  to  proclaim  this  as  one  of  the  most  remark- 
able  of  nature's  laws,  which  has  ordained  that  extremes  should  meet.  The  question 
therefore  arises,  by  what  means  is  this  remarkable  result  effected  ?  Is  there  any 
magnetic  attraction  in  the  eye  of  the  serpent  by  which  the  bird  is  drawn  ?  or  is  it 
the  result  of  any  poisonous  emanation  projected  by  the  serpent  ?  Is  it  a  voluntary 
or  an  involuntary  process,  by  which  the  creature  approaches  and  falls  an  easy  prey  to 
its  fell  destroyer  ? 

I  shall  at  once  proceed  to  state  what  appears  to  me  to  be  the  true  explanation  of 
the  phenomenon — one  which  is  quite  in  accordance  with  nature's  laws,  and  which, 
moreover,  explains,  on  scientific  principles,  some  remarkable  phsenomena  observed 
even  in  man. 

From  various  observations  which  I  have  read  and  heard  on  the  subject,  I  feel 
satisfied  that  the  creatures  fascinated  do  not  voluntarily  surrender  themselves  to  their 
fate ;  and  this  I  consider  is  proved  by  the  agitation  and  alarm  which  many  of  them 
display  when  advancing  to  meet  their  fate,  viz.  their  plaintive  cries,  and  the  agita- 
tion of  their  bodies,  and  the  instant  escape  which  they  make  when  any  circumstance 
has  occurred  to  avert  from  their  sight  tbe  glaring  eyes  of  the  serpent.  Their  ability 
to  escape  so  speedily,  moreover,  under  euch  circumstances,  proves  that  the  charm 
had  not  been  the  result  of  any  magnetic  attraction,  or  poisonous  emanation  pro- 
ceeding from,  or  projected  by,  the  serpent.  After  due  consideration,  I  feel  satisfied 
that  the  approach  and  surrender  of  itself  by  the  bird,  or  other  animal,  is  just 
another  example  of  tbe  mono-ideo- dynamic,  or  unconscious  muscular  action  from  a 
dominant  idea  possessing  the  mind,  which  is  also  the  true  cause  of  "  table-turning." 

The  law  upon  which  these  phsenomena  are  to  be  explained  has  long  been  familiar 
to  mc,  from  observations  made  during  my  investigation  of  hypnotic  and  mesmeric 
phenomena,  and  it  is  simply  this — that  when  the  attention  of  man  or  animal  is 
deeply  engrossed  or  absorbed  by  a  given  idea  associated  with  movement,  a  current 
of  nervous  force  is  sent  into  the  muscles  which  produces  a  corresponding  motion^ 
not  only  without  any  conscious  effort  of  volition,  but  even  in  opposition  to  volition, 
in  many  instances ;  and  hence  they  seem  to  be  irresistibly  drawn,  or  spell- bound, 
according  to  the  purport  of  the  dominant  idea  or  impression  in  the  mind  of  each  at 
the  time.  The  volition  is  prostrate ;  the  individual  is  so  completely  mono-ideised,  or 
under  the  influence  of  the  dominant  idea,  as  to  be  incapable  of  exerting  an  efiBcient 
restraining  or  opposing  power  to  the  dominant  idea ;  and  in  the  case  of  the  bird 
and  serpent,  it  is  first  wonder  which  arrests  the  creature's  attention,  and  then  fear 
causes  that  mono-ideo-dyvamic  action  of  the  muscles  which  involuntarily  issues  in  the 
advance  and  capture  of  the  unhappy  bird.  This  is  the  principle,  moreover,  which 
accounts  for  such  accidents  as  are  frequently  witnessed  in  the  streets  of  every 
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crowded  thoroughfare,  where  some  persons,  when  crossing  the  streets  amidst  a 
crowd  of  carriages,  not  only  become  spell- bound  by  a  sense  of  their  danger,  so  that 
they  cannot  move  from  the  point  of  danger,  but  it  even  sometimes  happens  that  they 
seem  impelled  to  advance  forward  into  the  greater  danger  from  which  they  are  anxious 
to  escape,  and  from  which  a  person  with  more  self-possession  or  presence  of  mind  may 
be  forced,  by  the  very  sense  of  his  danger,  to  escape,  by  making  an  incredible  bound 
— his  natural  powers  having  become  stimulated  to  unwonted  energy,  by  a  lively 
faith  having  taken  possession  of  his  mind  as  to  his  capability  to  accomplish  such  a 
feat.  It  is  this  very  principle  of  involuntary  muscular  action  from  a  dominant  idea 
which  has  got  possession  of  the  mind,  and  the  suggestions  conveyed  to  the  mind  by 
the  muscular  action  which  flows  from  it,  which  led  so  many  to  be  deceived  during 
their  experiments  in  "table-turning,"  and  induced  them  to  believe  that  the  table 
was  drawing  them,  whilst  all  the  while  they  were  unconsciously  drawing  or  push- 
ing it  by  their  own  muscular  force.  As  already  remarked,  it  is  upon  this  principle 
that  the  bird  is  drawn  to  its  fell  destroyer,  and,  moreover,  that  human  beings  may 
appear  deliberately  and  intentionally  to  leap  over  precipices,  and  cast  themselves 
from  towers  and  other  situations,  not  only  of  danger,  but  of  certain  destruction. 
It  is  also  upon  the  same  principle  that  some  individuals  may  be  brought  so  much 
under  the  control  of  others,  through  certain  audible  and  visible  and  tangible  sug- 
gestions  by  another  individual,  as  is  seen  in  the  phsenomena  exhibited  in  &e  waking 
condition,  in  what  has  been  so  absurdly  called  "  electro- biology."  The  whole  of 
these  phsenomena  of  "  electro-biolog}',"  of  *'  table-turning/'  the  gyrations  of  the 
odometer  of  Dr.  Mayo,  of  the  magnetometer  of  Mr.  Rutter,  the  movements  of  the 
divining  rod,  and  the  supposed  levity  of  the  human  body  lifted  on  the  tips  of  the 
fingers  of  four  individuals,  as  described  by  Sir  David  Brewster,  the  fascination  of 
serpents,  the  evil  eye  and  witchcraft,  and  the  charm  by  which  a  fowl  may  be  fixed 
and  spell-bound  by  causing  it  to  gaze  at  a  chalk  line,  or  strip  of  coloured  paper,  or 
of  white  paper  on  a  dark  ground — all  come  under  the  same  category,  namely,  the 
influence  of  a  dominant  idea,  or  fixed  act  of  attention,  absorbing,  or  putting  in 
abeyance  for  the  nonce,  the  other  and  great  controlling  power  of  the  mind—thetrt//. 
My  investigations  have  proved,  beyond  all  controversy,  that  by  these  means  the 
ordinary  mental  and  physical  functions  may  be  changed,  so  that  the  subject  shall 
lose  his  freedom  of  action,  and  that  all  the  natural  functions  may  be  either  excited 
or  depressed  with  great  uniformity,  even  in  the  waking  condition,  according  to  the 
dominant  idea  existing  in  the  mind  of  man  or  animal  at  the  time,  whether  Uiat  has 
arisen  spontaneously,  has  been  the  result  of  previous  associations,  or  of  the  sugges- 
tions of  others.  The  whole  of  the  subsequent  abnormal  phsenomena  are  due  entirely 
to  this  influence  of  dominant  ideas  over  physical  action,  and  point  to  the  importance 
of  combining  the  study  of  psychology  with  that  of  physiology,  and  vice  versd.  I 
believe  the  attempt  made  to  study  these  two  branches  of  science  so  much  apart  from 
eadi  other,  has  been  a  great  hindrance  to  the  successful  study  of  either. 


On  the  Action  of  the  Carbo-azotic  Acid  and  the  Carbo-azotates  on  the  Human 
Body.    By  Professor  Calvert  and  Dr.  Thomas  Moffat. 


On  an  abnormal  Condition  of  the  Nervous  System. 
By  William  Camps,  M.D. 

The  author  stated  that  the  object  aimed  at  in  this  communication  was  to  present 
to  the  Section  a  remarkable,  if  not  unique  condition  of  the  nervous  system,  as 
observed  in  a  female  aged  fourteen  years.  He  described  it  as  an  instance  of 
irregular  intermittent  tetanic  catalepsy.  Although  the  subject  of  this  catalepsy 
resided  some  sixty  or  seventy  miles  from  London,  yet  he  had  seen  the  young  woman 
on  two  separate  occasions,  thus  affording  him  opportunities  of  witnessing  the  various 
phsenomena  connected  with  this  abnormal  condition  of  the  nervous  system.  By  this 
means,  he  had  seen  her  whilst  leaking  up  out  of  a  profound  cataleptic  slumber^ 
during  her  waking  state,  and  also  in  the  cataleptic  slumber.  She  had  continued  in 
this  state  throughout  a  period  of  nearly  twenty  weeks,  during  which  he  had  been  in- 
formed she  had  taken  but  very  little  nourishment.    The  conditions  of  the  voluntary 
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muscalar  apparatus  during  these  several  states,  as  well  as  other  functions  of  tiie 
body»  were  described  by  the  author  of  the  paper.  The  various  properties  of  the 
nervous  system,  as  here  exhibited,  were  remarked  upon  and  severally  discus:ied«  such 
as  tensation,  volition,  consciousneBS,  and  inlelliyence.  She  sometimes  would  awake 
every  day,  for  half  an  hour  or  so,  and  sometimes  her  slumber  would  continue  un- 
disturbed for  days ;  but  always  when  asleep,  the  greater  part  of  her  body  was  in  a 
state  of  tetanoid  rigidity,  which  however  totally  disappeared  on  awaking.  The 
author  considered  this  muscular  contraction  to  be  automatic  and  not  voluntary ;  he 
thought  too,  that  consciouness  was  only  partially,  and  not  totally  absent,  even  in  her 
profoundest  slumber.  

On  a  curiom  pouched  condition  of  the  Glandule  PeyeriancR  in  the  Giraffe. 
By  Dr.  T.  Spencer  Cobbold: 

Professor  Allen  Thomson  exhibited,  on  behalf  of  Dr.  Cobbold,  Assistant  Con- 
servator of  the  Anatomical  Museum,  University  of  Edinburgh,  a  preparation  of 
part  of  the  caecum  and  colon  of  a  giraflfe.  The  specimen  showed  a  complicated 
series  of  pouches  in  connexion  with  the  last  patch  of  compound  intestinal  glands^ 
which  extended  beyond  the  ileo-colic  opening,  and  the  whole  formed  a  cellular  net- 
work, resembling  in  some  measure  the  water  cavities  of  the  reticulum.  A  second 
specimen  was  also  shown,  from  which  it  appeared  that  certain  of  the  Peyerian 
patches  in  the  ileum  likewise  displayed  each  a  simple  valvular  fold  at  the  duodenal 
extremity  of  the  glandular  masses. 

On  the  Sexuality  of  the  Alga.    By  Dr.  Ferdinand  Cohn,  of  Breslau. 

In  this  paper  the  author  first  referred  to  the  influence  which  the  newer  doctrines 
of  cell-structure  and  formation  had  exercised  on  the  progress  of  animal  and  vege- 
table physiology,  and  pointed  out  the  peculiar  advantages  presented  by  the  unicel- 
lular plants  for  the  investigation  of  some  of  the  more  bidden  vital  processes.  He 
then  sketched  the  recent  progress  of  discovery  as  to  the  sexuality  of  ditferent  tribes 
of  plants  formerly  regarded  as  Cryptogamic.  Among  the  most  novel  of  these  dis- 
coveries, he  referred  more  particularly  to  the  researches  of  Thuret  of  Cherbourg,  on 
the  Fecundation  of  the  Fucaceae  (1855),  which  have  incontestably  proved  the  occur- 
rence of  a  sexual  fecundation  in  some  of  the  larger  Fuci ;  and  to  the  observations  of 
Pringsheim  of  Berlin,  also  in  1855,  which  have  first  extended  the  same  discovery 
with  certainty  to  some  of  the  lower  Algae  (Faucheria),  The  author  stated  that  he 
had  not  only  been  able  to  confirm  the  observations  of  Pringsheim  on  these  plants^ 
but  had  himself  nearly  at  the  same  time  (in  March  1 855)  made  the  discovery  of  similar 
phsenomena  in  others  of  the  lower  Algae,  Sphcsroplea  annulina,  &c. 

In  this  beautiful  and  delicately  organized  Conferva  the  contents  of  the  thread-like 
plant  are  arranged  in  the  form  of  about  twenty  green  rings  in  each  cell.  They  con- 
sist, like  the  spiral  bands  of  Spirogyra,  of  slimy  protoplasma  coloured  by  chlorophyll, 
and  containing  a  large  number  of  starch-granules.  In  the  month  of  March,  when 
the  time  of  propagation  had  arrived,  Dr.  Cohn  observed  the  cells  of  this  plant  to 
undergo  a  remarkable  transformation,  by  which  some  become  converted  into  spo- 
rangia and  others  into  antheridia.  In  the  first  of  these  bodies  the  green  rings 
dissolve  as  it  were  into  a  shapeless  mass,  from  which  about  as  many  green  globular 
bodies  or  spores  are  found  as  there  were  previously  rings ;  and  when  these  are  com- 
plete, seveial  small  apertures  appear  in  the  wall  of  the  mother-cell.  In  the  other 
cells  which  are  about  to  become  antheridia,  the  green  rings  became,  under  Dr.  Cohn^s 
observation,  actually  broken  down  and  converted  into  small  red  stiff  corpuscles,  each 
of  which  bears  at  its  anterior  extremity  two  long  fine  vibrating  filaments.  These 
bodies,  which  are  the  spermatozoa,  then  assume  the  swarming  motion ;  soon  one  or 
more  escape  by  a  small  aperture  in  the  cell-wall,  and  all  the  rest  follow,  and  they 
move  with  vivacity  in  the  surrounding  water.  They  approach  the  spore-cells,  and 
some  of  them  soon  penetrate  by  the  apertures  already  formed  in  them ;  others 
follow,  and  thus  the  spore-cells  become  quite  full  of  them.  Dr.  Cohn  observed  the 
spermatozoa  moving  about  within  the  spore-cells  for  two  hours,  after  which  they 
affixed  themselves  to  the  surface  of  the  spores  and  disappeared  by  diffluence  in  slimy 
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drops^  which  seemed  to  be  absorbed  ioto  the  spores.  As  sood  as  this  has  occurred, 
each  green  spore-globule,  previously  naked,  becomes  covered  with  a  clear  glassy 
membrane,  its  colour  changes  to  red,  and  other  coverings  are  formed  successively 
within  the  outer  one.  Finally,  the  red  spore-globule  is  enclosed  in  a  peculiar  stellate 
wall. 

In  another  Conferva  belonging  to  the  genus  (Edogonium,  a  singular  mode  of 
fecundation  has  also  been  observed  by  Dr.  Cohn.  The  ciliated  "  macrogonidia  "  of 
this  Conferva  have  long  been  known :  this  germinates  into  a  long  cellular  thread. 
The  other  sexual  element  of  this  plant  consists  of  the  so-called  "  resting-spores," 
which  are  red  globular  bodies  enclosed  by  a  thick  wall.  But  Dr,  Cohn  has  observed 
that  the  "  microgonidia,"  which  were  detected  by  Alexander  Braun,  undergo  a  sort 
of  germination,  and  by  this  produce  two  small  agile  spermatozoa,  which  penetrate 
the  sporangium  cells  through  a  small  aperture  (which  had  been  seen  by  Pringsheim), 
and  adhering  to  the  spore,  thus  probably  effect  fecundation. 

The  principal  difference  between  the  propagation  of  (Edogonium  and  that  of  Vau» 
cheria  and  Bphitroplea  consists  in  this,  that  while  in  the  two  latter  the  fecundating 
corpuscles  (spermatozoa)  are  directly  produced,  and  the  male  and  female  organs  are 
united  in  one  confervoid  individual,  in  the  (Edogonium  the  moving  bodies  are  to  be 
regarded  rather  as  gonidia,  which  are  destined  to  germinate  like  the  great  gonidia. 
But  from  the  microgonidia  there  issue  the  minute  male  individuals,  consisting  each 
of  a  small  cell,  of  which  the  whole  contents  are  changed  into  spermatozoa.  The 
great  gonidia  (macrogonidia)  germinate  into  large  plants,  consisting  of  numerous 
long  cells  and  generating  the  resting-spores. 

Tlie  observations  of  Braun  and  Pringsheim  already  show  that  similar  phsenomena 
must  occur  in  others  of  the  Cooferve ;  and,  according  to  Dr.  Cohn,  it  seems  very 
probable  that  the  fact  of  sexuality,  although  at  present  proved  only  of  a  few  genera 
of  the  Conferve,  will  very  soon  be  discovered  in  all  other  kinds ;  and  that  an  act  of 
fecundation  will  be  shown  to  occur  in  the  simplest  unicellular  plants.  In  various 
plants,  one  or  other  of  the  reproductive  elements  have  been  discovered  singly,  as  in 
Chatophora  and  Hydrodictyon ;  but  already  enough  is  known  to  point  to  the  desti- 
nation of  these  bodies. 

br.  Cohn  indicated  the  probable  future  progress  of  inquiry  in  respect  to  these 
functions  also  in  the  Volvocinese,  Florides,  Zygnemeee,  Desmidieee,  and  Diatomacee. 
From  these  considerations  the  author  drew  the  general  conclusion,  that  sexual 
difference  and  an  act  of  impregnation  are  the  necessary  conditions  of  reproduction  of 
all  plants  from  the  highest  to  the  lowest,  and  he  regards  it  as  probable  that  the 
same  will  ultimately  be  proved  of  the  lowest  or  infusorial  animals. 


An  (Utempt  to  tohe  some  of  the  Difficulties  of  the  Berkleyan  Controversy  hy 
well-^tscertained  Physiological  and  Psychological  Facts,  By  Richard 
Fowler,  M.D.,  FM.S. 

The  Berkleyans  contend  that  we  have  no  knowledge  of  matter  but  by  gratuitous 
inference  from  subjective  sensation ;  that,  in  reality,  the  mind  has  no  direct  per- 
ception of  anything  but  of  impressions,  conceptions  or  ideas. 

The  generality  of  mankind,  however,  instinctively  believe  that  impressions  on  our 
organs  of  sense,  like  impressions  on  wax  by  a  seal,  are  made  by  objects  external  to 
the  mind  :  such  objects  are  supposed  to  be  modifications  of  matter.  It  therefore 
becomes  necessary  to  ascertain  what  matter  may  really  be.  Berkley  said  there  was 
no  matter ;  and  it  was  wittily  replied,  "  It  is  no  matter  what  Berkley  said."  In 
our  conceptions  we  have  all  the  forms  and  colours  and  dimensions  of  matter,  but 
they  are  wanting  in  the  impenetrability  assigned  to  matter,  and  in  the  periodicity  by 
which  some  of  its  phaenomena  are  noticeable — as  the  revolution  of  the  planets,  ad- 
mitting of  mathematical  calculation,  while  our  conceptions  are  fleeting,  uncertain 
and  evanescent, — come  when  they  are  least  expected,  and,  in  emotions,  particularly 
fear  and  remorse,  resist  all  the  efforts  of  volition  to  exorcise  them. 

The  question  then  recurs,  what  is  matter  ?  Its  impenetrability  has  been  supposed 
to  consist  in  a  nucleus  surrounded  by  spheres  of  attraction  and  repulsion.  But  as 
it  is  useless  to  assign  more  causes  of  the  fact  than  arc  necessary  to  produce  it,  phi* 
losophers,  Newton,  Boscovich,  Priestley  and  others,  have,  the  author  thinks,  experi* 
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mentally  shown  that  these  nuclei  never  can  be  brought  in  contact  with  each  other, 
and  that  all  the  phsenomena  attendant  on  compression  and  adhesion  can  be  explained 
by  the  atomic  forces  of  attraction  and  repulsion.  It  was  therefore  the  conclusion 
of  Boscovich,  that  the  attractive  and  repulsive  forces  might  have  no  other  common 
centre  than  mere  mathematical  points. 

It  would  appear,  then,  that  we  have  no  knowledge  of  any  external  cause  of  our 
impressions  on  our  mental  force  but  by  the  vital  and  physical  forces.  For  example, 
we  have  no  sensation  from  mere  contact  of  objects ;  we  must  move  to  feel ;  we  have, 
then,  sensation  by  our  muscular  sense.  We  must  look  to  see,  listen  to  hear,  sniff 
to  smell,  and  move  the  organs  of  the  mouth  to  have  the  sensation  of  flavour. 

Matter,  then,  seems  to  have  been,  not  without  reason,  considered  by  Turgot^ 
Prof.  John  Robison  and  Prof.  Dugald  Stewart  as  the  mere  cause  of  the  pheenomena 
which  are  believed  by  us  to  be  real,  external  and  palpable  objects. 

But  is  it  possible  that  any  such  appearance  can  be  produced  by  any  combination 
of  mere  forces  ? 

This  is  no  idle  question  of  mnre  curiosity  ;  it  bears  on  the  very  foundation  of  our 
hopes  of  a  future  life.  We  have  all  the  evidence  which  the  present  state  of  this 
world  can  give  us,  that  the  forces  by  which  its  phenomena  are  effected  have  always 
existed,  and  are  likely  always  to  continue  to  exist — the  immediate  agents  of  the 
Deity ;  so  immediate,  indeed,  as  to  be  considered  by  many  profound  thinkers  (Male- 
branche  and  Norris)  as  evincing  the  presence  of  Deity  itself,  and  that  all  our  per- 
ceptions are  impressed  by  the  conceptions  of  the  Deity. 

It  must  be  borne  in  mind  that  "  quicquid  recipitur,  modo  recipientis  recipitur." 
Well,  therefore,  might  Turgot,  Robison,  Dugald  Stewart,  and  all  philosophers  who 
have  given  a  candid  consideration  to  the  speculations  of  Berkley,  say  that  we  cannot, 
indeed,  prove  or  deny  the  existence  of  matter  external  to  the  mind.  We  are  be- 
wildered by  phsenomena  for  which  we  are  at  a  loss  to  account.  The  author's  solu- 
tion of  the  difficulty,  after  much  consideration,  is,  that  these  phseoomena  are 
produced  by  impressions  by  physical  and  vital  forces  external  to  the  mental  force^ 
but  in  immediate  proximity  and  communication  with  it,  by  the  medium  of  the 
union  of  the  several  branches  of  the  fifth  pair  of  nerves  in  the  medulla  oblongata. 


On  the  occurrence  of  Leucine  and  Tyrosine  in  Hie  Pancreatic  Fluid  and 
contents  of  the  Intestine.    By  Professor  K6lliker,  Wurzlmrg. 

Professor  Kolliker  communicated  the  result  of  observations  recently  made  by 
Professor  H.  Miiller  and  himself  on  the  normal  occurrence  of  Leucine  in  the  animal 
organism.  This  nitrogenous  compound,  which  was  first  obtained  by  decomposition 
of  various  animal  substances  by  strong  chemical  reagents,  has  been  detected  by  Robin 
and  Verdeuil  in  the  lungs.  Afterwards  Frerichs  and  Stsedcler  found  the  same  sub- 
stance in  diseased  liver,  and  Virchow  showed  that  it  occurs  normally  in  large  quantity 
in  the  substance  of  the  pancreas  and  of  the  spleen ;  in  which  latter  organ  it  had  first 
been  found  by  Scherer  and  described  as  Lienin.  This  substance  was  discovered  by 
the  authors  of  the  communication  in  the  pancreatic  juice  of  a  dog,  in  which  a  fistula 
of  the  pancreatic  duct  had  been  experimentally  established.  It  was  also  discovered  by 
them  in  the  contents  of  the  duodenum  and  small  intestine,  but  not  in  the  colon,  of 
man,  dogs,  cats,  guinea-pigs,  but  not  in  the  rabbit.  It  maybe  proper  to  notice  that 
the  guinea-pigs  employed  in  these  observations  were  fed  on  milk. 

The  leucine  was  obtained  either  by  simple  evaporation  of  the  fluids,  or  by  extrac- 
tion by  means  of  water.  It  presented  under  the  microscope  a  spherical  form,  the 
single  spheres  being  often  marked  with  concentric  lines,  and  were  found  isolated  or 
aggregated  in  large  spherical  masses,  or  united  in  a  laminated  shape. 

Together  with  these  corpuscles  were  always  to  be  found  acicular  crystals  forming 
brownish  spheres  or  dumb-bell  shaped  bodies,  resembling  those  which  Robin  and  Ver- 
deuil have  described  as  leucine.  Stsedeler  and  Frerichs  seem  to  be  of  opinion  that 
these  bodies  are  tyrosine.  In  regard  to  this  question,  the  authors  observe  that  the 
chemical  reactions  of  the  two  kinds  of  corpuscles  referred  to  are  not  identical^  the 
crystals  not  being  so  easily  soluble  in  water  and  alcohol  as  the  spherical  bodies,  but 
they  do  not  venture  to  decide  whether  this  depends  on  the  leucine  being  mixed  or 
combined  with  other  substances. 
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On  the  Physiology  of  the  Spermatozoa, 
By  Professor  Kolliker,  of  Wurzburg, 

The  first  part  of  this  paper  treated  of  the  effects  of  various  reagents  on  the 
vitality  and  movements  of  the  spermatozoa.  From  a  great  many  observations  and 
experiments  on  the  effects  of  water,  and  various  aqueous  and  other  solutions  of  salts, 
acids,  alkalies,  in  different  substances,  such  as  sugar,  gum,  albumen,  urea,  and  many 
others,  it  appeared  that  a  certain  degree  of  concentration  of  these  solutions  is  favour- 
able to  the  maintenance  of  the  motion  of  the  spermatozoa,  and  that  other  degrees, 
either  too  low  or  too  high,  are  hurtful.  It  was  also  ascertained  that  the  spermatozoa 
might  be  revivified,  or  their  motion  restored  by  solutions  of  a  certain  degree  of  con- 
centration bearing  a  fixed  relation  to  that  in  which  the  motions  had  been  lost,  or 
when  it  had  ceased  from  merely  keeping  the  sperm  ;  and  that  the  caustic  alkalies, 
soda,  potash,  and  ammonia  (not  lime  or  baryta)  have  a  special  action  in  maintaining 
and  restoring  the  motions  of  the  spermatozoa.  And  it  was  further  observed,  by  a 
series  of  comparative  experiments,  that  while  the  action  of  different  solutions  on 
the  spermatozoa  is  nearly  similar  in  the  several  classes  of  Mammals,  Birds,  Am- 
phibia, and  Fishes,  there  is  an  appropriate  degree  of  concentration  of  the  solutions 
and  reagents  tpecisdly  adapted  to  the  maintenance  of  the  motions  of  the  spermatozoa 
in  the  animals  belonging  to  each  class. 

From  the  very  numerous  facts  detailed,  the  author  deduced  the  conclusion,  that 
the  movements  of  the  spermatozoa  do  not  depend  on  mere  endosmosis  and  exos- 
mosis,  but  ought  to  be  regarded  as  a  truly  vital  phsenomenon,  or  one  depending  on 
vital  conditions,  and  which  may  be  considered  as  belonging  to  the  same  class  with, 
or  bearing  an  analogy  to  the  movements  of  cilia  and  those  of  the  muscular  parts. 

With  reference  to  the  analogy  between  the  phenomena  presented  by  the  seminal 
filaments  and  the  motions  of  cilia  and  infusoria.  Professor  Kolliker  found,  by  a 
series  of  observations  on  several  of  these  structures,  that  there  is  a  very  great 
analogy  in  the  action  of  different  solutions  on  them  and  that  which  he  had  previously 
ascertained  in  the  spermatozoa. 

The  author  gave,  in  another  part  of  the  paper,  comparative  analyses  of  the  sperm 
of  different  animals.  In  the  sperm  of  the  Bull,  he  has  discovered  the  fatty  principle 
named  Myeline  by  Virchow,  analogous  to  the  phosphuretted  fatty  matters  occurring 
in  the  brain,  and  the  same  as  that  discovered  by  Gobley  in  the  sperm  of  the  Carp- 
fish. 

Professor  Kolliker  also  called  attention  to  the  remarkable  resistance  of  the  sper- 
matozoa to  destruction  by  different  chemical  reagents,  even  of  considerable  strength, 
such  as  organic  and  mineral  acids,  and  caustic  alkalies,  as  bearing  upon  the  ques- 
tion of  the  changes  which  these  filaments  undergo  in  the  ovum  subsequent  to 
fecundation. 

The  second  part  of  Professor  Kolliker's  paper  related  to  the  development  of  the 
spermatic  bodies  of  the  higher  Vertebrata.  From  a  series  of  observations  recently 
instituted  by  him,  it  appeared  that  within  the  spermatic  cells  nuclei  are  contained 
in  variable  numbers,  from  one  or  a  few  up  to  twenty  or  more.  Out  of  each  of  these 
nuclei  one  spermatozoon  takes  its  origin  by  the  conversion  of  the  whole  nucleus  into 
the  body  part  of  the  spermatozoon,  while  the  filament  is  developed  by  the  gradual 
elongation  or  extension  of  one  side  or  pole  of  the  nucleus.  The  spermatozoa,  after 
they  have  assumed  the  filamentary  shape,  are  still  contained  for  a  time  in  the  sper- 
matic cells,  coiled  up  in  a  spiral  form.  They  afterwards  escape  by  the  perforation 
or  laceration  of  the  cell- walls. 

These  observations  lead  to  some  modification  of  the  description  of  this  process  of 
development  previously  given  by  the  author. 


Demonstration  of  (he  Trichomonas  vaginalis  of  Donn^. 
By  Professor  K5lliker,  of  Wurzburg. 

Professor  Kolliker  exhibited  to  the  Section,  with  the  microscope,  from  specimens 
of  vaginal  mucus  which  were  furnished  by  Dr.  Tannahill  from  the  Lock  Hospital, 
the  Trichomonas  vaginalis  discovered  by  Donn4  many  years  ago,  but  since  only 
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observed  by  a  few,  and  supposed  by  most  to  be  a  modified  form  of  ciliated  epithe- 
lium. Observations  made  in  the  present  year  by  Professors  Scanzoni  and  Kolliker 
show  that  the  opinion  of  Donn^  is  correct,  and  that  this  body  is  really  an  infusorial 
animalcule.  It  occurs  in  must  specimens  of  vaginal  mucus,  containing  mucous  or 
pus-corpuscles,  but  is  not  a  specific  indication  of  syphilis. 

Professor  Kolliker  showed  at  the  same  time,  parasitic  vegetable  productions  in 
the  same  mucus,  which  bore  a  close  resemblance  to  the  Alga  occurring  in  the  mouthy 
named  by  Robin  Leptoihrix  bttccalis, 

A  detailed  description  of  these  observations  will  appear  in  Scanzoni's  *  Beitrageo,' 
&c. 


On  a  peculiar  structure  lately  discovered  in  the  Epithelial  Cells  of  the 
Small  Intestines,  together  wkh  some  observations  on  the  absorption  of  Fai 
into  the  si/stem.    By  Professor  KOllikbr,  Wurzburg. 

The  following  are  the  principal  results  of  these  observations  : — 

1.  The  cylin(h*ical  epitnelium-cells  of  the  small  intestine  of  Mammalia,  Birds  and 
Amphibia,  present  at  their  extremities,  directed  towards  the  intestinal  cavity,  a  thick- 
ened wall,  in  which,  under  favourable  conditions,  and  with  a  good  microscope,  a 
distinct  fine  striation  is  to  be  observed  ;  and  which,  though  with  greater  difficulty, 
and  almost  only  in  the  rabbit  with  certainty,  is  to  be  perceived  from  above  as  a  fine 
punctuation. 

2.  This  thickened  striated  cell-wall,  which  is  also  easily  to  be  seen  in  isolated 
cells,  swells  up  in  water  or  thin  solutions  to  more  than  double  its  natural  thickuess ; 
the  striation  becomes  remarkably  distinct,  and  passes  as  if  into  separate  filaments 
or  fibriilae,  so  as  to  give  the  cell  the  appearance  of  being  ciliated.  At  last  water 
destroys  the  whole  border  from  without  inwards,  the  inner  part  resisting  longest* 
Water  also  induces  two  other  changes  in  the  intestinal  cells ;  first,  it  causes  the 
exudation  from  the  uninjured  cell  of  clear  mucous  drops,  which  have  been  erro- 
neously represented  as  dilated  cells ;  and  second,  it  often  removes  the  thickened 
membrane  entirely.     It  is  easy  to  distinguish,  however,  these  two  changes. 

3.  In  herbivorous  mammaha  the  thickened  striated  wall  is  wanting  in  the  cells 
of  the  large  intestine,  and  so  it  is  also  in  Amphibia  and  Birds ;  but  in  carnivorous 
mammalia  and  in  man  there  is  observed  a  slight  indication  of  it.  In  the  stomach, 
the  membranes  of  the  cylindrical  cells  are  without  any  peculiar  structure. 

4.  In  mammalia,  fat  becomes  converted,  previous  to  absorption,  into  immeasu- 
rably fine  molecules,  and  passes  as  such  into  the  epithcital  cells.  The  larger  fat- 
globules,  which  are  seen,  m  particular  conditions,  in  perfectly  fresh  cells,  do  not 
necessarily  prove  that  the  fat  has  entered  in  that  form. 

5.  In  all  animals,  and  in  all  portions  of  the  intestine,  there  are  found  between 
the  common  epithelial  cells,  other  bodies  of  a  granular  structure,  more  club-shaped, 
and  generally  without  distinct  nuclei,  which  are  to  be  regarded  as  cells  seen  in  the 
act  of  regeneration,  and  burst  at  the  upper  end. 

From  these  facts,  the  following  views  and  hypotheses  are  suggested : — 

1.  The  strite  in  the  thickened  cell  membrane  may  be  pores  or  porous  canals. 

2^  If  this  supposition  is  right,  it  follows  that  we  may  regard  these  canals  as 
holding  a  direct  relation  to  the  absorption  of  fat ;  but  it  is  also  possible  that  they 
may  have  a  more  general  signification,  more  especially  in  connexion  with  the 
taking  in  and  giving  out  of  materials  by  means  of  cells.  In  favour  of  the  first 
view,  it  may  be  remarked, — a.  That  in  many  animals  (herbivorous  mammalia,  am- 
phibia, and  birds  in  part)  the  thickened  cell  membranes  exist  only  on  the  surface  of 
the  small  intestine,  while  they  are  wanting  in  the  glands,  and  in  the  large  intestine 
and  stomach,  h.  That  cylindrical  and  ciliated  epithelium  of  other  localities  presents 
nothing  of  any  structure  which  would  indicate  the  existence  of  the  porous  canals, 
c.  That  fat  is  absorbed  in  such  fine  molecules,  that  it  is  at  least  possible  for  these 
to  pass  through  the  porous  canals. 

The  only  fact  which  (always  on  the  supposition  that  true  porous  canals  exist) 
is  opposed  to  the  supposition  now  stated,  is  this,  that  in  carnivora  and  in  man  the 
striated  cell  membrane  is  also  found  in  Uie  cells  of  the  large  intestine ;  but  this  fact 
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might  appear  to  have  no  validity  against  the  hypothesis,  if  it  were  shown  that  in 
these  animals,  in  which  the  iDtestinal  canal  is  short  and  the  food  rich  in  (sA,  the 
large  intestine  may  also  be  the  seat  of  the  absorption  of  fat. 

In  reference  to  the  porous  canals  mentioned  above,  the  author  wishes  to  explain 
that  the  porous  structure  now  described  by  him  in  the  intestinal  epithelium  cells  b 
by  no  means  the  same  as  the  pores  of  the  epithelium  alleged  to  exist  by  Keber  in 
his  work  entitled  "  Microscopic  Researches  on  the  Porosity  of  Bodies."  Konigsberg, 
1854.  (See  p.  38.) 


On  the  Hectocotylu8>  or  Male  of  the  Argonaut, 
By  Professor  K5lliker,  of  Wurzburg. 

Professor  Kolliker  exhibited  specimens  of  the  Hectocotylm  Argonauts,  and  of 
the  entire  male  of  the  same  animal,  from  the  coast  of  Sicily.  The  author  referred 
to  the  history  of  the  progress  of  discovery  with  regard  to  the  Hectocotylus  of  the 
Cephalopoda ;  the  opinion  of  its  parasitic  nature  adopted  by  Cuvier  on  its  first  dis- 
covery; Professor  Kblliker's  own  observations  in  1842  (published  in  1845),  which 
showed  that  the  Hectocotylus  itself  must  necessarily  belong  to  the  Cephalopods, 
and  played  the  part  of  a  male ;  the  observations  of  H.  Miiller,  who  was  so  fortunate 
as  to  find  the  whole  male,  and  thus  to  point  out  that  the  Hectocoit/lus  is  a  peculiar 
and  highly  developed  arm,  destined  for  the  purpose  of  fecundation ;  and  to  the 
observations  of  C.  Vogt  made  shortly  afterwards  on  the  Octopus  Carena,  Speci- 
mens were  exhibited,  showing  the  various  stages  of  development  of  the  fecundating 
arm  or  Hectocotylus  attached,  and  enclosed  in  its  sac,  on  the  male,  and  also  in  the 
detached  state,  which  the  author  explained  to  the  Section. 


On  the  Form  and  Dimensions  of  the  Human  Body^  as  ascertained  by  a 

Universcd  Measurer  or  Andrometer,    By  James  Macdonald. 
Communicated  by  Professor  William  Macdonald,  MJ)^  St.  Andrew's. 

Mr.  Macdonald  exhibited  the  use  of  this  instrument,  and  in  a  paper  accompanied 
by  elaborate  tables,  he  stated  the  results  at  which  he  had  arrived  from  a  vast  num- 
ber of  measurements  as  to  the  average  proportions  of  the  human  body  and  its  parts 
in  adult  life,  and  at  different  ages,  and  pointed  out  the  various  important  uses  to 
which  a  more  accurate  determination  of  these  proportions  may  be  applied  in  the 
public  service  and  otherwise. 

The  average  height  of  adult  men  in  Scotland  was  found  to  be  67  inches,  the  head 
and  neck  10(  inches,  the  head  and  trunk  25  inches,  the  lower  limbs  from  the  division 
of  the  body  or  fork  31 '  inches.  The  average  circumference  of  the  chest  is  36  inches, 
and  that  of  the  hips  nearly  the  same. 

The  feet  have  attained  their  full  length  at  16  years  of  age,  the  legs  at  18,  but  the 
trunk  not  till  25  years.  The  girth  of  the  hips  attains  its  full  size  soon  after  18  ; 
that  of  the  chest  continues  to  increase  for  several  years  later,  or  nearly  up  to  25 
years  of  age. 

In  the  transverse  section  of  a  well-formed  body,  the  arms  are  placed  midway 
between  the  front  and  back,  and  occupy  each  about  one-sixth  of  the  circumference. 
In  this  case  the  section  is  oval  or  elliptical.  When  it  is  more  nearly  circular,  the 
arms  are  set  more  backwards ;  when  the  chest  is  flat  the  arms  are  set  more  for- 
wards. 

Mr.  Macdonald  pointed  out  the  relation  between  the  various  differences  in  these 
proportions  atid  the  capacity  of  the  individual  for  different  kinds  of  exertion,  as  in 
walking,  running,  leaping,  the  use  of  firearms,  &c. 

The  following  table  presents  in  round  numbers  (or  without  the  smallest  fractions), 
the  general  result  of  the  measurements  of  144  adult  men  taken  promiscuously  from 
804.  The  numbers  express  English  inches  and  their  parts.  Each  line  gives  the 
average  of  twelve  individuals  of  the  stature  within  the  limits  stated  in  the  first 
column. 
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On  the  Vertebral  Homologies  in  Animals, 
By  Professor  William  Macdonald,  MJ).^  SL  Andrew's, 

When  Goethe  and  Oken  first  pointed  out  the  striking  analogy  subsisting  between 
the  separate  bony  segments  of  the  craniam  of  a  deer  which  was  accidentally  picked 
op  in  the  Black  Forest,  and  the  different  portions  of  the  vertebral  colamn>  they  evi- 
dently adopted  the  usual  definition  of  the  vertebra,  as  then  and  still  too  commonly 
followed  in  the  medico-anatomical  schools,  as  consisting  of  a  body — transverse  and 
articulating  processes  with  a  bony  ring  terminating  in  a  spinous  process.  The  pre- 
vailing expression  in  common  language  of  the  whole  vertebral  column  being  viewed 
as  /Ae  back'bone,  long  tended  to  obscure  the  investigation,  and  to  some  extent  it  still 
Impedes  the  adoption  of  more  scientific  and  philosophic  views.  This  was  strongly 
urged  at  the  Association  meeting  at  Cambridge  in  1845. 

If  a  simpler  definition  of  a  Vertebra  were  adopted,  there  is  little  doubt  that  the 
homologies  of  the  bony  segments  of  the  vertebral  column  would  be  easily  traced  by 
the  anatomical  student  and  comparative  anatomist,  and  with  that  view  it  is  proposed 
to  restrict  the  term  vertebra,  and  thus  define  it  to  consist  merely  of  the  Body  or 
Centrum  with  the  TVansverae  Process  or  Diapophysis  and  the  Mesapophysis.  "Hius 
restricted,  it  will  form  a  portion  or  segment  of  the  Central  Stem  on  which  the  other 
laminae  are  developed,  and  the  skeleton  constructed.  On  this  ground  the  Professor 
repudiates  the  common  appellation  of  the  back-bone,  and  also  on  the  ground  of  its 
consisting  of  many  separable  segments,  each  consisting  of  several  bones. 

First,  the  Central  Stem  or  Caulon,  in  man,  consists  of  several  classes  of 
bones  or  vertebrae,  and  extends  from  the  nasal  spine  of  the  frontal  bone,  along 
the  basis  cranii,  down  the  bodies  of  the  vertebral  column  and  sacrum  to  the 
simple  condition  in  the  coccyx. 

In  the  lower  animals,  where  the  tail  exists,  the  caulon  is  extended  to  the  tip. 

It  is  necessary  to  explain  a  few  of  the  terms  used  in  the  present  communication 
in  order  that  the  subject  may  be  understood  as  intended.  Lamina  includes  all  the 
bony  branches  extending  around  the  great  cavities  of  the  body  arising  from  the 
caulon  or  central  stem,  viz.  the  ribs,  bones  of  the  face,  as  well  as  the  limb-bearing 
zones,  whether  these  support  the  maxillae,  the  arm  or  the  leg ;  also  the  perineural 
arches  forming  the  tunnel  for  the  cerebro-spinal  axis.  Following  the  example  of 
the  distinguished  Hunterian  Professor  of  the  Royal  College  of  Surgeons,  Professor 
Owen,  Dr.  Macdonald  feels  inclined  to  adopt  the  Greek  etymology  in  constructing 
the  form  of  the  nomenclature ;  but  as  it  may  be  viewed  as  too  pedantic,  he  also 
uses  the  names  already  adopted  by  others,  and  also  such  as  can  be  made  up  of  the 
common  expression. 
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The  chest  and  sacs 


Cerebro-spinal  tunnel. 


Phosopo-kist.    Face  chest,  the 
dible,  incisive  and  palate-bones. 

man- 

a 

i 

1 

a 
1 

P'aOCRANIUM. 

"Ethmoid  and  frontal  bone. 

TRACHBLO.SAr 

Mbsocranium. 
The  sphenoid. 

Pharynx  and  larynx. 

Metacranium. 
Parietal,   petrosal    and  Wormial 
bones. 

Oto-sac.    Ear  apparatus. 
Hearing. 

Paracranium. 
Occipital  bone  below  the  tento- 
rium. 

The  Throat. 

Hypo-cranium. 
Atlas  and  axis,  and  the  four  cervical 
vertebrae. 

Pnbumo-kist.    Lung  chest,  the 
ribs  and  sternum  containing  the 
and  heart. 

seven 
lungs 

Upper  dorsal. 
7  and  14  vertebrse  inclusive. 

KoiLO-sAc.    BoweUsac. 

Lower  dorsal. 
15  and  19  vertebrae  \  .    .„.. 
20  and  24       „        )  ""^elusive. 

AiDOio-KiST.     Pelvis. 
The  pelvic  viscera. 

Sacral. 
Coccygeal  and  caudal. 

Connected  with,  and  binding,  as  it  were,  the  trunk  or  body,  there  are  next  to  be 
descnbed  three  limb-bearing  zones. 

L  Squamo-ztoomatic,  or  temporal  bone  (except  the  petro-styloid),  supporting 
the  maxilla  or  masticatory  limb. 

n.  Scapulo-clavictlar,  supporting  the  arm  or  respiratory  limb. 

III.  CoxAL,  supporting  the  leg. 

These  zones  have  a  general  likeness  in  their  functional  connexion  with  the  limbs 
or  member  I.  and  H.,  having  glenoid  cavities  for  the  head  of  the  membral  laminae, 
•while  the  third  generally  has  a  well-formed  acetabulum  for  the  head  of  the  femur, 
which  affords  a  very  important  and  useful  test  in  the  analysis  of  the  homologues, 
especially  in  the  class  Ichthyia. 

TTie  ideal  vertebra  adopted  is  much  simpler  than  either  that  of  Owen,  Geoffroy 
St.  Hilaire,  or  Cams. 


A.  Diapophysis  or  transverse. 

B.  Mesapophysis. 

C.  Centrum,  or  body  of  vertebra. 


The  perineural  laminae  consist  of  three  portions  or  parts,  but  consolidated. 

L  Primal.    The  pedicle. 

IL  DiMAL.    The  lamella. 

III.  Trimal.    The  spine. 

By  the  union  of  these  the  ring  or  perineural  tunnel  is  formed.  In  like  manner  the 
perisplanchnic  laminae  form  the  several  chests,  enclosing  the  visceral  tubes  and  organs. 

By  thus  separating  from  the  ideal  vertebra,  the  perineural  and  perisplanchnic 
parts,  Uie  xones  and  membral  laminae,  the  homology  of  the  different  parts  of  the 
skeleton  can  be  more  readily  traced,  and  thus  the  beneficial  application  of  homology 
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more  widely  extended,  to  the  great  advantage  of  the  student.  This  is  especially 
applicable  in  the  homology  of  the  osseous  fishes,  where,  it  is  conceived.  Professor 
Owen  has  misapprehended  the  homology  of  the  limb,  functionally  as  well  as  struc* 
torally. 

When  the  British  Association  first  met  in  Glasgow,  1840,  the  author  submitted  a 
scheme  of  the  homology  of  the  Cod  and  Haddock,  demonstrating  the  pectoral  fin  aa 
the  homologue  of  the  hind-leg,  and  not  the  arm,  as  proposed  by  Professor  Owen ; 
and  also  that  the  round  head  of  the  femur  was  received  into  an  acetabulum  of  a  coxa, 
which  was  connected  with  the  cranium ;  and  also,  that  what  Cuvier  and  others  had 
described  as  the  scapula  and  clavicle,  was  really  ^e  femur  and  tibia,  and  that  the 
fibula,  from  being  inside  of  the  reversed  leg,  was  described  as  emew  bony  segment — 
epicoracoid ;  the  foot  was  then  described  as  the  arm,  forearm,  carpus  and  hand, 
thus  making  two  bones  into  the  scapula,  and  multiplying  one  into  several.  A  care- 
ful study  of  the  skeleton  of  the  human  foot  would  very  readily  have  shown  the  ana- 
logy which  the  tarsus  bears  to  the  bones  of  the  arm ;  the  astragalus  =  brachium, 
calcis  =  ulna,  scaphoid  ^the  radius,  the  cuneiform  and  cuboid* the  carpus.  The 
phalanges  of  the  toes  and  fingers  are  easily  seen  to  be  identical.  Functionally,  the 
nind-limb  in  the  Vertebrata  is  more  or  less  associated  with  the  sexual  system ;  in 
the  osseous  fishes  the  pubis  is  widely  separated  from  the  pelvis,  and  is  reaJly  homo- 
typical  of  the  sternum.  It  there  is  represented  by  the  ventral  fins.  It  appears  in 
the  Cetacea  in  a  similar  relation,  also  connected  with  the  sexual  organs. 

It  may  be  asked,  where  then  is  the  homologue  of  the  arm  ?  this  is  easily  seen  in 
the  opercular  bones,  which  are  here  also  connected  with  the  respiratory  system  of  the 
osseous  fishes.  It  is  entirely  difierent  in  the  Chondria  or  cartilaginous  fishes,  where 
the  opercular  bones  are  more  in  accordance  with  the  higher  animal  types  of  terres- 
trial animals  as  motor  limbs,  while  the  pectoral  fins  are  sent  further  back,  forming 
the  claspers  of  the  rays  and  sharks.  In  those  singular  fishes,  the  Lophids,  there 
may  be  traced  an  approach  to  the  limb-form  of  the  opercular  bone,  by  the  par- 
tial development  of  some  fin-rays  in  the  substance  of  the  skin,  but  not  protruding 
beyond  its  surface,  at  once  forming  the  connecting  link  between  the  true  osseous  and 
cartilaginous  fishes,  which  zoologically  considered  form  separate  and  distinct  classes. 
Geoffroy  St.  Hilaire  was  even  further  from  the  true  homology  of  the  opercular  bones 
when  he  stated  them  to  be  the  analogues  of  the  auditory  series,  not  perceiving  that 
these  are  also  arranged  in  accordance  with  the  law  of  organic  unity  of  plan,  capable 
of  modification  by  the  necessities  of  each  class  of  animals,  and  appearing  in  a  vast 
variety  of  metamorphic  types.  TTie  idea  of  Professor  Owen,  that  the  arm  of  man 
was  merely  the  divergent  apophysis  of  the  occipital  bone,  is  regarded  as  incon- 
sistent with  strict  anatomy  and  function.  All  anatomists  allow  that  the  con- 
struction of  the  skeleton  is  regulated  by  and  dependent  upon  the  nervous  system, 
whether  in  its  original  and  primitive  development  in  the  foetus,  or  in  mature  condition 
in  the  adult  types.  The  skeleton  has  been  described  as  the  hard  envelope  protect- 
ing the  neural  axis  and  its  primary  branches ;  therefore  the  different  limbs  or  mem- 
bers can  only  be  connected  with  that  part  of  the  caulon  from  whence  the  nervous 
cords  are  emitted ;  in  that  view  the  arm  has  no  connexion  with  the  occiput,  but 
with  the  lower  part  of  the  cervical  and  upper  dorsal  regions,  through  which  the 
nerves  forming  the  brachial  plexus  are  transmitted.  The  same  holds  true  with 
regard  to  the  other  membranal  laminae,  and  also  the  primary  costal  laminae ;  and  it  is 
interesting  to  notice  how  strikingly  this  is  demonstrable  in  the  parietes  of  the  chest, 
where  the  intercostal  nerve  passes  out  from  the  cerebro- spinal  axis  under  the  protect- 
ing rib,  till  it  emerges  in  the  region  of  the  lower  ribs  near  the  distal  part  of  the 
dimal  portion,  to  be  distributed  on  the  upper  abdominal  parietes  in  a  manner  similar 
to  the  distribution  of  the  nerves  of  the  arm  emerging  from  the  interosseous  space  to 
supply  the  hand. 

The  true  homology  may  be  claimed  as  a  qucBstio  vexaia  among  anatomists ;  bat  if 
a  careful  examination  of  a  vertebral  skeleton  in  connexion  with  the  distribution  of  the 
nerves  be  patiently  conducted,  there  is  little  doubt  that  the  scheme  now  sub- 
mitted will  be  found  not  only  the  roost  simple  and  easy  of  application,  but  also 
most  consistent  with  the  structure  of  the  vertebral  skeleton .  Having  for  t  wenty  years 
steadily  examined  the  subject,  and  being  completely  satisfied  with  the  correctness 
of  the  explanation,  the  author  cannot  believe  that  the  homology  proposed  by  Cuvier« 
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Owen>  3cc.,  will  any  longer  be  adopted.  He  rejects  the  idea  of  the  arm  being  the 
divergent  appendage  of  the  occipital  bone,  merely  from  being  in  the  fish  attached 
to  the  cranium  as  well  as  the  coxal  zone  and  leg ;  since  in  all  the  vertebral  classes 
there  is  no  connexion  with  the  cranium  and  either  of  the  anterior  or  posterior 
extremities ;  and  whatever  may  be  thought  of  calling  the  arm  of  man  and  higher 
mammals  as  the  divergent  appendage,  it  must  be  viewed  as  an  error  to  describe  the 
pelvis  and  leg  as  diverging  from  the  occiput  when  placed  at  such  an  immense 
distance  from  the  occiput,  not  only  in  saurian  reptiles  of  the  ancient  world,  but  also 
the  long-necked  birds  of  the  existing  epoch. 

As  the  complicated  form  of  the  ideal  typicid  vertebrte,  associated  with  the  long 
Greek  names  not  attended  with  the  characteristic  euphony  of  that  ancient  tongue 
has  retarded  in  a  great  measure  the  study  of  homology,  the  author  trusts  the 
simpler  formulae  now  proposed  will  be  examined  and  tested  with  the  vertebral 
skeleton,  as  he  believes  them  applicable  to  all  forms. 


A  short  Demonstration  of  the  Origin  of  Tubercular  Consumption. 
By  Dr.  M*Cormac. 


Further  Observations  on  the  Fecundation  efthe  Ova  in  Ascaris  myttax. 
By  Dr.  Henry  Nblson. 

Professor  Allen  Thomson  communicated  observations  from  Dr.  Henry  Nelson, 
tending  to  confirm  the  views  he  had  laid  before  the  Royal  Society,  in  1651,  on 
the  process  of  fecundation  in  the  Aicaris  myatax.  Dr.  Nelson  regarded  it  as  certain 
that  there  is  no  vitelline  or  other  enclosing  membrane  in  these  ova  at  the  time  when 
they  meet  with  the  spermatozoa ;  and  he  feels  equally  convinced  of  the  penetration 
of  the  spermatozoa  into  the  substance  of  the  yolk,  by  which  he  means  impactment 
or  involvement.  He  further  stated,  that  he  had  traced  the  gradual  disappearance 
of  the  spermatic  bodies  after  they  had  undergone  changes  of  form,  and  had  gra- 
dually become  more  and  more  intimately  combined  with  the  vitelline  substance. 
He  regarded  these  phsenomena  as  evidence  of  a  mutual  action  having  taken  place 
between  the  spermatic  and  vitelline  substance,  having  the  effect  of  producing  a 
solution  or  peculiar  disintegration  of  the  latter.  To  take  a  coarse  comparison,  the 
author  said  that  the  involvement  of  the  spermatozoa  by  the  uncovered  yolk  might 
be  likened  to  what  would  happen  if  a  ball  of  snow  were  rolled  over  small  masses  of 
salt,  and  the  whole  were  then  enclosed  in  a  bladder,  v^ich  might  represent  the 
membrane  which  is  formed  only  after  impregnation  has  taken  place. 


Further  Observations  on  the  Structure  of  the  Ova  of  Fishes,  with  especial 
reference  to  the  Micropyle,  and  the  Phcmomena  of  their  fecundation.  By 
Dr.  W.  H.  Ransom,  Nottingham. 

Dr.  Ransom  communicated  the  results  of  observations  on  the  structure  and  im- 
pregnation of  the  ovum  in  fishes,  and  on  the  first  changes  which  the  yolk  undergoea 
aft^  fecundation.  Dr.  Ransom  announced  the  existence  of  an  aperture  through 
the  yolk-sac  of  the  ovum,  in  several  freshwater  fishes ;  pointed  out  its  relation  to 
the  formative  yolk,  and  its  importance  as  permitting  the  entrance  of  the  sperma- 
tozoa. Dr.  Ranaom  described  certain  peculiar  contractions  and  rotations  of  the 
yolk  which  are  among  the  earliest  of  the  changes  which  follow  fecundation,  but 
which  he  believes  to  be  due  to  the  action  of  water  upon  a  delicate  membrane  within 
the  yolk-sac,  and  independent  of  the  agency  of  the  spermatozoon. 


On  the  Mode  of  Action  of  Galvanic  Stimuli^  directly  applied  to  the  Muscles. 

By  Professor  Remak,  Berlin.     Communicated  by  Professor  Kolliker. 

Professor  Kolliker  presented  on  the  part  of  Dr.  Remak,  of  the  University  of  Berlin, 
a  short  printed  paper,  of  date  8th  August,  1865,  giving  an  account  of  experiments 
made  daring  die  past  summer,  with  a  view  to  determine  in  what  manner  various 
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muscles  of  the  body  are  affected  by  the  local  application  of  electrical  or  galvanic 
currents  over  their  surface.  These  experiments  were  undertaken  chiefly  with  the 
view  of  ascertaining  the  accuracy  of  the  statements  contained  in  the  recent  work  of 
M.  Duchenne  of  Boulogne  (de  I'^lectrisation  localis^e^  Paris,  1655),  viz.  that  the 
local  application  of  electricity  shows  that  the  muscles  or  parts  of  them  are  excited  to 
contraction  by  the  stimulus  directly,  and  not  through  the  intervention  of  their  nerves. 
Dr.  Remak's  experiments  have  led  him  to  a  different  conclusion,  viz.  that  the 
contraction  of  muscles  produced  by  the  application  of  the  electric  conductors  in 
their  vicinity  is  always  the  more  powerful  the  nearer  one  of  these  conductors  is 
brought  to  the  place  at  which  the  principal  nerve  enters  the  muscle ;  and  that  the 
more  limited  contractions  produced  by  the  application  of  the  conductors  on  the  skin 
over  the  surface  of  subcutaneous  muscles  are  not  less  the  result  of  the  distributed 
twigs  of  nerves  in  the  muscular  fibres.  It  is  also  an  interesting  result  of  these  expe- 
riments, that  the  most  efficient  application  of  the  stimulus  is  also  the  least  painful, 
by  directing  the  galvanic  current  towards  the  muscle,  and  carrying  it  away  from  the 
sensitive  nerves  which  may  be  placed  in  the  vicinity. 


On  the  Antrum  Pylori  in  Man  and  Animals. 
By  Professor  Retzius,  Stockholm, 

The  author  remarked  that  the  name  of  Antrum  pylori  was  first  used  by  Willis  in 
his  work,  "  Pharraaceutices  rationalis,  sive  diatriba  de  medicamentorum  opera- 
tionibus,"  &c.  Few  after  hira  have  appreciated  the  true  form  and  importance  of 
this  part,  except  Cruveilhier.  Professor  Retzius  has  found  three  different  forms  of 
this  part  in  man ;  he  calls  the  one  (described  by  Cruveilhier)  the  short  form,  the 
other  (mentioned  by  Willis)  the  long,  and  the  third  he  calls  the  conical  form.  In 
the  first  form  the  part  has  two  ampullae  on  the  upper  side,  and  one,  sometimes  two, 
on  the  lower,  besides  the  great  pyloric  curvature  (Coude  de  Testomac  of  Cni- 
yeilhier).  The  two  ampullae  nearest  the  pylorus  are  the  most  constant,  and  form  a 
proper  division  of  the  whole  %ntrum  part.  This  has  commonly  a  darker  colour  than 
the  rest.  In  the  second  form,  which  Professor  Betzius  has  often  found  in  middle- 
aged  females  who  had  lived  spariugly,  the  antrum  is  much  elongated,  tubular,  and 
sigmoid,  and  is  separated  from  the  rest  of  the  stomach  as  a  quite  distinct  part,  so 
as  sometimes  to  have  been  mistaken  for  a  part  of  the  duodenum.  The  ampullae  are 
in  this  form  not  so  much  elongated,  and  not  distinct,  as  in  the  other  two ;  and  the 
constrictions  are  very  slight,  and  lengthened  out.  In  the  third  form  the  ampullae 
are  small,  less  limited,  and  the  whole  part  short,  and  nearly  in  the  form  of  a  trun- 
cated cone.  In  this  form  the  "Coude  de  I'estomac"  is  very  prominent,  and  the 
opposite  plica  in  the  lesser  curvature  narrow. 

In  all  these  forms,  and  most  in  the  first,  two  proper  bands  of  longitudinal  fibres, 
partly  muscular,  partly  of  white  and  yellow  fibrous  tissue,  run  along  both  the  ante- 
rior and  posterior  walls  of  the  stomach.  These  bands  are  mentioned  by  several  of 
the  older  anatomists  as  the  bands  or  ligaments  of  the  pylorus.  As  in  the  colon, 
these  longitudinal  bands  are  shorter  than  the  tube,  which  is  somewhat  contracted 
by  them ;  and  by  this  shortening,  as  in  the  colon,  folds  and  haustra  are  formed, 
which  have  been  called  by  Cruveilhier  "  les  ampoules." 

The  peculiarities  of  the  mucous  membrane  in  the  pyloric  part  of  the  stomach 
were  already  observed  by  Sir  Everard  Home.    The  muscular  coat  is  very  strong, 

{>rincipally  formed  by  a  thick  layer  of  circular  fibres,  whose  thickest  part  in  the 
ength  of  an  inch  occupies  the  space  nearest  the  pylorus,  corresponding  to  the  two 
last  ampullae.  In  many  specimens  Professor  Retzius  has  found  the  before-men- 
tioned white  tissue  covering  what  were  formerly  called  the  ligamenta  pylorica, 
shining  and  white  like  tendons.  He  considers  them  as  in  a  rudimentary  degree 
corresponding  with  the  well-known  tendons  in  the  muscular  stomach  of  the  Croco- 
dile and  Birds.  Professor  Retzius  has  found  the  same  tendon  on  the  pyloric  part 
of  the  stomach  of  dogs,  and  peculiarly  developed  in  the  Arctic  Bear. 

In  the  stomach  of  the  Arctic  Hare  this  tendon  is  nearly  quadrangular.  The 
antrum  pylori  in  several  carnivora  is  an  elongated  and  narrow  tubular,  sometimes 
conical  part  of  the  stomach.  In  the  Common  Seal  {Phoca  atmellata.  Nils.),  the 
antrum  pylori  is  a  long,  oval,  and  narrow  cavity,  folded  back  on  the  rest  of  the 
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lesser  curvature.  The  muscular  wall  is  very  thicks  and  the  mucous  membrane  of  a 
peculiar  appearance.  The  valvula  pylori  is  wanting  in  many  animals,  and  is  re- 
placed by  the  strong  and  broad  layer  of  circular  muscular  fibres  in  the  antrum 
pylori  near  the  beginning  of  the  duodenum.  In  some  animals  a  little  groove  exists 
in  the  great  curvature  of  the  antrum,  behind  the  passage  into  the  duodenum.  The 
border  of  this  forms  a  thick  semilunar  fold,  somewhat  resembling  a  part  of  the 
valvula  pylori.  Professor  Retzius  regards  the  third  stomach  in  the  ventricle  of  the 
Porpoise  (D.  pliocatna)  as  the  same  with  the  antrum  pylori.  The  fourth  stomach, 
which  Cuvier  describes,  in  the  ventricle  of  Delphinus,  is  only  a  globular  dilatation 
of  the  first  part  of  the  duodenum,  in  which  part  the  biliary  duct  opens.  Professor 
Retzius  has  found  a  corresponding  dilatation  in  the  first  part  of  the  duodenum  in 
man  and  several  mammals,  and  proposes  to  call  it  antrum  or  atrium  duodeni.  In 
man,  the  first  part  of  the  duodenum  has  no  plicae  conniventes,  as  several  anatomists 
have  long  ago  remarked  (Quain,  Hyrtl).  The  author  illustrated  this  communication 
with  a  rich  collection  of  drawings. 


On  the  peculiar  development  o/*  the  Vermis  Cerebelli  in  t/ie  Albatros  (Dio- 
medea  exulans).    Bt/  Professor  Retzius,  Stockholm. 

Dr.  John  Kinberg,  Zoologist  and  first  Surgeon  of  His  Majesty's  frigate  '  £ugenie,' 
during  her  voyage  in  the  Pacific  Ocean,  had  occasion  to  prepare  a  perfectly  fresh 
brain  of  an  Albatros.  The  brain  was  immediately  put  in  strong  spirit,  brought 
home,  and  presented  to  the  Anatomical  Museum  of  the  Royal  Caroline  Institute. 
Prof.  Retzius  had  remarked  that  the  cerebellum  of  this  specimen  presented  quite  a 
peculiar  development.  It  was  flattened  on  both  sides,  with  very  little  protuberance 
at  the  base  of  each  side,  and,  as  in  birds  in  general,  the  central  part  or  vermis 
much  developed,  but  in  this  more  than  in  any  other  known  bird  s  encephalon. 
This  middle  part,  forming  the  whole  cerebellum,  projects  like  a  fan  behind  both 
hemispheres  over  the  medulla  oblongata,  being  more  than  one-third  raised  over  the 
level  of  the  highest  points  of  the  hemispheres.  Professor  Retzius  counted  on  the 
edge  twenty-eight  tongues  or  foliated  gyri,  proceeding  from  two  branches,  one  of 
which  turns  forward  and  the  other  backwards ;  the  whole  having  some  likeness  to 
a  cock's  comb.  Professor  Retzius  had  examined  the  brains  of  many  birds,  but 
never  found  anything  like  this,  and  supposed  that  this  peculiar  development  of  the 
middle  part  might  stand  in  some  proper  relation  to  the  great  perfection  of  the 
flight  of  the  Albatros.  This  bird  lives,  as  we  know,  only  in  the  vast  ocean; 
dividing  his  solitary  life  between  the  air  and  the  waves,  without  approaching  the 
shores  by  many  miles'  distance.  Mariners  meet  with  him  in  these  regions,^  accom- 
panying the  ships  for  whole  days  without  ever  resting  on  the  waves,  and  often 
without  any  visible  movement  of  his  large  and  powerful  wings.  And  if  it  be  as 
Professor  Flourens  regards  it,  one  of  the  functions  of  the  cerebellum  to  assist  in  the 
combination  of  the  action  of  the  separate  muscles  for  motion,  this  combination 
must  be  so  much  more  necessary  the  more  perfect  are  the  movements.  In  this 
bird,  the  strong,  continuous,  tranquil  flight  seems  to  occur  in  its  highest  degree, 
and,  as  Professor  Retzius  believes,  depends  on  the  peculiar  development  of  the 
Vermis  cerebelli. 


On  the  Fornix  Cerebri  in  Man^  Mammals,  and  other  Vertebrata. 
By  Professor  Retzius,  Stockholm. 

The  shape  of  the  fornix  in  the  completely  formed  human  brain  gives  us  only  an 
imperfect  idea  of  the  proper  nature  of  this  part.  Professor  Eschricht  of  Copen- 
hagen has,  in  his  excellent  Manual  of  Physiology  (Haandbog  d.  Physiologien)« 
given  an  excellent  description  of  the  first  formation  of  the  fornix,  as  the  inner  and 
lower  margin  of  the  two  original  hemispherical  vesicles,  embracing  the  trunk  or  the 
arms  of  the  cerebrum.  This  is  the  point  of  view  from  which  the  further  develop- 
ment of  this  part  ought  to  be  considered.  This  view,  of  which  we  owe  the  first 
key  to  Tiedemann,  had  been  adopted  by  Prof.  Retzius  in  an  original  paper  on  the  for- 
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matioD  of  the  hemispheres  in  the  Transactions  of  the  Royal  Academy  of  Sciences  of 
Stockholm  for  1844,  without  his  being  then  aware  of  Eschricht's  views.  Professor 
Retzius  has  in  this  view  considered  the  fornix  to  form  a  part  of  the  inferior  surface 
of  the  hemispheres.  (See  his  Treatise  on  Phrenology,  considered  from  an  anato- 
mical point  of  view,  1847.)  This  is  confirmed  by  examination  of  the  brain  in  a 
great  number  of  the  mammals,  in  which  the  under  surface  of  the  fornix  is  to  a 
considerable  extent  in  its  posterior  part,  covered  with  bilateral  and  symmetrical  gyri 
of  grey  substance.  In  man  these  gyri  are  small  and  thin.  The  posterior  part  of 
them  is  situated  under  the  lateral  parts  of  the  so-called  splenium  corporis  callosi 
(which  partly  belongs  to  the  fornix).  Here  these  gyri  are  very  pale,  greyish^ 
low,  smooth,  only  4  millimetres  broad.  The  posterior  ends,  which  are  convergent, 
are  Bmall,  tongue-shaped,  and  very  thin ;  they  diverge  anteriorly  in  proceeding 
towards  the  cornua  Ammonis,  where  they  are  continued  as  the  well-known  fascia 
dentata  of  the  hippocampus  or  comu.  Professor  R.  mentions  that  these  gyri  are 
represented  in  Vicq  d'Azyr's  20th  table,  especially  in  the  coloured  part  on  the  left 
side.  It  seems  that  Vicq  d'Azyr  himself  had  not  given  any  particular  attention  to 
these  gyri,  as  they  are  not  mentioned  in  the  text  or  explanation  of  the  plates.  The 
author  illustrated  this  paper  with  a  number  of  drawings,  representing  the  brains,  in 
different  stages  of  development,  of  mammals  and  man. 


On  an  Episcapkoid  Bone  in  both  Hands  of  a  Guaram  Man, 
By  Professor  Andrew  Retzius,  of  Stockholm. 

A  Swedish  gentleman,  ^ignor  Liljedahl,  now  mining  engineer  in  Paraguay,  sent 
home,  some  years  ago,  with  the  Swedish  corvette  '  Najaden,'  flrom  Buenos  Ayres,  a 
skeleton  of  a  native  man  of  the  Guarani  race.  Among  several  other  peculiarities 
in  that  skeleton,  now  belonging  to  the  Anatomical  Museum  of  the  Royal  Caroline 
Institute  at  Stockholm,  it  had  nine  carpal  bones  on  both  hands.  The  supernumerary 
bone  was  situated  on  the  upper  articular  surface  of  the  scaphoid  bone,  turned  towards 
the  vola,  and  near  the  lower  end  of  the  radius,  and  opposite  the  pisiform  on  the 
ulnar  side.  It  bore  much  resemblance  to  a  large  pisiform  bone ;  its  articular  surface 
was  concave :  on  the  outer  side  it  had  the  appearance  of  a  ligamentous  connexion. 
It  is  probable  that  the  proper  annular  ligament  had  had  one  of  its  attachments  to  it. 
Its  length  from  above  downwards  is  13  millimetres,  height  from  the  articulating 
surface  11  millimetres,  thickness  9  millimetres.  The  posterior  side  is  flattened, 
with  two  small  tubercles  on  the  anterior  surface.  The  other  half  was  a  part  of  the 
surface  before  mentioned  for  ligamentous  attachment.  The  rest  was  concave>  form- 
ing a  slight  groove.  The  bones  in  the  two  hands  are  precisely  the  same  shape,  and 
are  nearly  of  the  same  size.  Future  observations  will  probably  show  whether 
such  bones  are  of  more  or  less  frequent  occurrence  among  the  Guaranis.  Dr. 
Retzius  hopes  he  may  obtain  further  information  on  the  subject  from  his  country- 
men>  Dr.  Rosenskjold  and  Mr.  Liljedahl,  in  Paraguay,  to  whom  he  had  applied. 


On  the  Pelvis  cf  a  Lapland  Giantess. 
By  Professor  Andrew  Retzius,  of  Stockholm, 

Professor  Retzius  exhibited  a  cast,,  and  described  the  pelvis  of  a  giant  Lapland 
woman,  aged  43  years,  which,  with  the  whole  skeleton,  he  had  obtained  for  the 
Museum  of  the  Royal  Caroline  Institute  of  Stockholm.  This  woman  was  6  feet  13^ 
inches  (Swedish  measure)  in  height.  The  pelvis  presented  a  general  enlargement 
corresponding  with  that  of  the  rest  of  the  body.  It  was  nearly  naturally  formed, 
but  approached  somewhat  the  male  form,  more  especially  fin  the  narrowness  of  tiie 
subpubic  arch. 


On  the  application  cf  Physiological  Principles  to  yymnastic  education. 
By  Dr.  Roth,  London. 
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Some  ObservaHons  on  the  Chemistry  of  FoetcU  Ufe.    By  Professor  Schloss- 
BERGBR,  of  Tubingen.    Communicated  by  Professor  Allen  Thomson. 

Having  lately  made  some  observations  on  the  chemistry  of  the  foetus,  hitherto  a 
terra  incogmta,  the  author  has  obtained- some  remarkable  results^  of  which  the  fol- 
lowing is  an  abstract. 

1st.  I  have  analysed  the  milk  of  the  uterus  of  Ruminantia,  which  is  the  best  ex- 
ample of  a  fcetal  food.  I  found  microscopic  corpuscles  in  it,  resembling  the  first 
stages  of  the  corpuscles  of  true  milk.  The  secretion  is  acid  (volatile  fatty  acid). 
It  contains  no  sugar,  little  fat,  and  is  very  rich  in  proteine  compounds.  Therefore  it 
seems  that  the  foetus  in  which  the  respiratory  process  is  going  on  more  slowly  has  a 
food  in  which  the  plastic  nourishment  prevails,  the  necessity  for  purely  respiratory 
material  being  less  than  in  the  adult.  The  quantitative  analysis  gave  in  100  parts 
the  following  proportions  in  the  foetus  of  a  calf  of  six  weeks : — 

Water 88-07 

Fixed  solids  11*93,  viz. 

Fat 1-59 

Ashes 0*71 

Albumen  and  cells,  &c.    ...     9*6 

10000 
A  comparison  with  the  colostrum  and  the  true  milk  of  the  cow  is  suggested  by 
this. 

2nd.  The  stomach  of  the  foetal  calf  contains  true  mucine,  described  by  Scherer. 
The  viscous  fluid  contained  in  the  stomach  is  precipitated  by  acetic  acid,  and  the 
precipitate  is  not  soluble  in  excess  of  acid. 

I  found  quite  marked  differences  between  the  contents  of  the  stomach  and  amnio- 
tic fluid,  so  that  both  must  be  regarded  as  independent  secretions.    Nevertheless 
I  will  not  deny  that  the  foetus  occasionally  swallows  the  amniotic  fluid.    As  a  proof 
of  this  I  give  the  following  analysis : — 
Contents  of  the  stomach  of  a  foetal  calf  twenty  weeks  old. 

Water ^ 98*6 

Solids 1*4,  viz« 

Mucine  0*44 

Salts  0*96 

Organic  substance  precipitated  by  tannic  acid      0*1 

10000 
The  amniotic  fluid  of  the  same  foetus  contained  in  100  parts — 

Water 96*03 

Organic  substance 2*93 

(no  mucine.) 
3rd.  The  fourth  stomach  of  the  fcetal  calf  possesses  in  a  high  degree  the  coagula- 
ting action  on  milk. 
4th.  The  amount  of  water  contained  in  the  foetal  organs  is  as  follows : — 
Foetus  of  4  weeks.    F.  of  6  weeks.       F.  of  20  weeks. 

Brain    91  per  cent.   — percent.    — percent. 

Heart  88       „  —       „  — 

Lungs 90       „  90       „  86 

Muscles   91       „  92       „  87 

Liver    —       „  83       „  83 

Blood   —       „  82       „  80 

The  general  result  of  a  considerable  number  of  experiments  has  been,  that  many 
tissues  of  the  foetus  are  richer  in  water  than  the  blood  of  the  foetus,  and  that  the 
organs  which  contain  the  greatest  amount  of  blood  have  the  least  water. 


On  the  Use  of  the  Round  Ligament  of  the  Head  of  the  Femur, 
By  Dr.  John  Stbuthers. 
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On  the  U$e  of  the  Round  Ligament  of  the  H^*  Joint. 
By  Dr.  John  Struthers,  F.R.C.S.,  Lecturer  on  Anatomy^  Edinburgh. 

By  removing  the  bottom  of  the  acetabulam  so  as  to  expose  the  round  ligament 
from  behind,  while  its  attachments  and  those  of  the  capsular  ligament  are  left 
entire,  the  author  has  been  able  to  afford  actual  demonstration  of  the  use  of  this 
important  ligament.  On  moving  the  femur  in  the  various  directions,  it  is  now  seen 
that  the  ligament  becomes  quite  tight  only  in  rotation  outwards.  It  approaches  the 
tight  condition  in  adduction, — the  motion  which  this  ligament  has  more  recently 
been  supposed  to  check,  so  as  to  support  the  body  on  the  femur  in  the  erect 
posture ;  but  extreme  adduction  does  not  actually  stretch  the  ligament.  In  ro- 
tation outwards,  however,  the  ligament  is  so  much  stretched  as  to  be  flattened  upon 
the  bone,  and  is  perfectly  tight.  It  is  not  tightened  in  rotation  inwards,  as  this  is  a 
more  limited  motion  than  rotation  outwards.  This  being  the  fact,  the  reason  seema 
to  be,  that  it  is  in  this  motion,  rotation  outwards,  that  the  femur  is  naturally  most 
liable  to,  and  would  otherwise  leave  the  socket.  To  prevent  this  there  are  two  pro- 
visions,—the  great  thickness  of  the  front  half  of  the  capsular  ligament,  and,  in- 
ternally, the  round  ligament.  By  adopting  this  method  of  demonstration,  any 
anatomist  m^v  satisfy  himself  as  to  these  statements.  It  must  be  granted  that  the 
ligament  can  oe  of  use  only  in  that  position  in  which  it  becomes  tight. 


On  the  Explanation  of  the  Crossed  Influence  of  the  Brain. 
By  Dr.  John  Struthers,  P.R.C.S.^  Lecturer  on  Anatomy ^  Edinburgh. 

The  object  of  this  paper  was  to  show  that  the  decussation  of  the  anterior  py- 
ramids of  the  medulla  oblongata  affords  only  a  partial  explanation  of  the  phenomena 
of  crossed  nervous  influence.  This  was  made  evident  by  the  want  of  proportion  or 
correspondence  between  the  phsenomena  and  the  amount  of  decussating  matter,  which 
does  not  include  above  one-third  of  even  the  cerebral  portion  of  the  medulla  oblongata; 
while  the  influence  of  each  side  of  the  brain,  as  regards  both  motion  and  sensation, 
is  usually  entirely  crossed  upon  the  opposite  side  of  th»  body,  as  seen  in  cases  of 
palsy,  putting  aside  in  this  argument  the  results  of  experiments  on  the  lower 
animals.  The  statements  as  to  exceptional  cases  in  human  pathology,  arc  not 
unlikely  to  have  had  their  origin  in  mistakes  in  the  use  of  the  terms  right  and  left. 

Further,  we  have  evidence  of  the  influence  having  crossed  a  considerable  distance 
above  the  decussation  of  the  pyramids,  in  the  fact,  which  the  author's  own  ob- 
servation attested,  that  in  cases  of  palsy  of  one  side  of  the  body,  accompanied  by 
palsy  of  the  face,  the  two  palsies  were  on  the  same  side,  and  therefore  on  the 
opposite  side  to  the  cerebral  lesion. 

The  conclusions  drawn  were — 

1.  That  the  influence  of  the  brain  is  entirely  crossed,  one  side  of  the  bodv  being 
set  on  the  opposite  side  of  the  brain  for  both  motion  and  sensation ;  unlike  the 
optic  decussation,  which  is  a  half  decussation,  serving  a  special  purpose  in  the 
equal  reflex  regulation  of  the  pupils. 

2.  That  the  phsenomena  could  not  therefore  be  explained  unless  by  a  complete 
decussation  of  each  lateral  half  of  the  descending  fibres  of  the  brain. 

3.  That  the  decussation  of  the  anterior  pyramids  does  not  form  more  than  about 
a  fourth  part  of  the  anatomical  decussation  or  decussating  channel. 

4.  That  the  situations  in  which  the  rest  of  the  fibres  passed,  or  might  pass,  across 
the  middle  line,  are  (a)  the  middle  line  of  the  pons,  where  especially  the  fibres  of 
the  great  cms  cerebelli  may  decussate,  and  thus  readily  explain  the  crossed  influence 
of  the  cerebellum,  which  could  not  be  well  explained  through  the  restiform  body. 
(6)  The  middle  line,  or  so-called  septum,  of  the  medulla  oblongata,  (c)  Tlie  white 
commissure  of  the  spinal  cord  in  its  whole  length.  In  these  situations  there  is  no 
coarse  decussation  like  that  of  the  pyramids,  but  ample  space  for  a  complete  de- 
cussation, by  a  finer  admixture  of  the  whole  of  the  descending  fibres  of  the  brain. 
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On  the  Muscles  of  (he  Extremities  of  Birds. 
By  Professor  Carl  J.  Sundevald.     Communicated  by  Professor  Retzius. 

This  paper  contained  an  abstract  of  an  extended  examioation  of  the  comparative 
anatomy  of  the  mnscles  of  the  limbs  in  the  various  orders  and  families  of  birds  in 
further  elucidation  of  views  brought  forward  by  the  author  in  1851,  together  with  an 
attempt  to  determine  the  homologies  of  these  muscles  with  those  of  mammals  and 
reptiles.  The  author  traced  to  variations  in  the  skeleton  many  of  those  differences 
in  the  muscles  which  bad  occasioned  so  much  difficulty  to  comparative  anatomists 
in  ascertaining  their  homologies.  He  remarks  on  the  inappropriateness  of  many  of 
the  names  applied  to  the  muscles  from  human  anatomy,  such  as  triceps  and  biceps 
brachii,  &c.  The  biceps  he  would  call  Vector  brachii,  and  for  the  Biceps  femoris,  he 
would  propose  the  name  of  Pulsator  in  connexion  with  its  action  on  the  foot.  The 
posterior  clavicular  bone  of  birds,  usually  named  coracoid  by  recent  anatomists,  be 
would  propose  to  call  obex  (bolt  or  bar),  as  the  coracoid  is  in  reality  only  a  part  of 
this  bone ;  and  he  would  distinguish  thus  the  muscles  which  are  attached  to  the 
whole  bone  as  obical  in  distinction  from  those  which  are  simply  coracoid. 

The  subclavius  muscle  of  birds  the  author  regards  as  merely  an  anterior  part  of 
the  pectoralis  minor,  and  he  adduces  in  proof  of  this  view  the  variations  of  this 
muscle  in  different  mammids,  more  particularly  those  wanting  the  clavicle,  in  which 
the  subclavius  is  proportionally  large  and  is  continued  on  to  the  humerus  along  with 
the  pectoralis  minor. 

liie  greater  part  of  the  cervical  muscles  going  to  the  shoulder  is  wanting  in  birds, 
such  as  the  stemo-mastoid,  omo-hyoid,  &c.  The  muscle  usually  termed  cucuUaris  in 
birds  is  only  an  extension  of  the  upper  rhomboid,  being  covered  by  the  latissimus, 
and  the  fore-part  of  the  latissimus  corresponds  to  the  dorsal  portion  of  the  true 
cucuUaris.  The  so-called  pectoralis  tertius  (of  Tiedemann),  or  coraco-brachialia 
inferior  (of  Meckel),  is  a  part  of  the  coraco-brachial  modified  as  in  Saurians  by  the 
extension  of  the  coracoid  bone. 

The  large  pelvic  muscle  of  birds  which  extends  over  the  patella  to  the  tendons  of 
the  perforated  flexors,  and  has  been  variously  considered  as  rectus  femoris,  pectineus 
or  gracilis,  is  called  by  Sundevald  musculus  ambiens.  It  is  not,  as  has  been  generally 
supposed,  the  means  of  enabling  butU  to  sleep  sitting  on  the  branches  of  trees,  &c.» 
as  it  is  frequently  wanting  precisely  in  those  birds  which  have  this  habit,  and  is 
found,  but  not  invariably,  in  the  Swimmers  and  Waders. 

The  femoro-caudal  muscle  is  a  small  representative  of  the  muscle  which  is  so  very 
large  in  Saurians,  and  which  gives  the  backward  direction  to  the  hind-limbs.  The 
author  leaves  it  doubtful,  whether  it  is,  as  has  been  supposed,  the  pyriformis  with  a 
more  extended  attachment  to  the  vertebral  column. 

On  the  whole,  the  muscular  system  of  different  families  of  birds  presents  very 
considerable  varieties.  The  singing  birds  (Oscines,  part  of  Passeres)  have  the 
greatest  uniformity.  They  are  distinguished  principally  by  the  large  size  and  extent 
of  the  deltoid  and  the  breadth  of  the  teres  minor.  They  have  no  gluteus  maximus 
and  no  ambiens,  and  the  femoro-caudalis  is  simple.  Sundevald  points  out,  that  the 
Menura,  Tyranni  and  Furnarii,  and  some  other  birds  of  doubtful  systematic  place, 
have  the  same  muscular  structure  as  the  Oscines,  and  should  be  placed  under  the 
same  division  with  them  (as  he  proposed  in  1835),  but  perhaps  under  a  separate 
section,  as  they  do  not  possess  the  singing  apparatus. 

In  a  number  of  the  Scansores  the  gluteus  maximus  is  wanting ;  the  ambiens  and 
femoro-caudalis  variable ;  the  peronei  deficient  or  very  short,  as  also  is  the  case  in 
Colymbus  and  Podiceps. 

Tlie  Raptatores  have  no  semitendinosus  and  no  tibialis  posticus,  but  they  possess 
a  small  gluteus  maximus.  In  Faico  and  Vultur  the  ambiens  exists,  but  not  in  owls. 
It  is  interesting  that  all  the  muscular  peculiarities  of  the  diurnal  birds  of  prey  are 
found  in  Tachypetes,  proving  their  close  relation. 

In  the  Gallinse,  Grallse  and  Anseres,  the  accessory  head  of  the  tensor  prsealaris  is 
small.  In  roost  of  them,  the  gluteus  maximus  is  present,  but  very  small.  The 
Gallinse  are  especially  distinguished  by  their  large  subclavius,  separate  from  the 

C rails  minor,  by  the  humero-ulnaris  intemus  peculiar  to  them,  and  by  their 
pronators.    In  Wading  birds  there  is  little  peculiar.    The  Swimming  birds  are 
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distinguished  by  a  peculiar  form  of  the  semitendiDOSUS,  which  is  similar  to  that  of 
mammals. 

The  ostrich  shows  some  of  the  greatest  peculiarities  in  the  form  of  the  sternal  and 
clavicular  muscles  in  connexion  with  the  modifications  of  the  bones.  There  is  no 
femoro-caudalis,  tibialis  posticus,  nor  peroneus  brevis.  The  most  remarkable  pecu- 
liarity is  in  the  existence  of  the  second  head  of  the  vastus  internus,  which  is  like  a 
gracilis  muscle,  which  indeed  it  has  been  called.  This  is  also  the  case  in  the  Casso- 
wary and  Apteryx.     In  all  other  birds  the  gracilis  is  quite  lost. 

The  Gallinse  have  the  greatest  number  of  muscles  present  among  birds;  the 
Podiceps  (Natatores)  the  fewest,  wanting  the  ambiens,  femoro-caudai,  semimem- 
branosus, gluteus  maximus,  flexor  arctic,  prim,  digit,  secundi,  peroneus  brevis,  digital 
tendon  of  peroneus  longus,  the  femoral  head  of  the  semitendinosus,  and  the  gastro* 
cnemius  medius. 


On  the  Formation  and  Structure  of  the  Spermatozoa  in  Ascaris  mystax. 
Bi/  Professor  Allen  Thomson,  M.D^  F,R,S. 

This  paper  contained  an  account  of  observations  instituted  by  the  author,  with 
the  view  of  ascertaining  the  validity  of  the  objections  raised  by  Professor  Bischoff 
of  Munich  to  the  views  of  Dr.  Henry  Nelson  on  the  subject  of  the  fecundation  of 
the  ova  of  Ascaris  mystax,  and  which  were  communicated  by  the  author  to  the 
Royal  Society  in  1851.  Professor  Bischoff  considered  the  bodies  described  by  Dr. 
Nelson  as  spermatozoa  to  be  nothing  more  than  peculiar  epithelial  particles  beloiig<* 
ing  to  the  female  passages ;  but  Professor  Thomson  has  succeeded  in  showing  in 
fiill  detail  the  whole  progress  of  development  of  the  peculiar  flask-shaped  spermatic 
bodies  which  Dr.  Nelson  found  in  the  female  Ascaris,  from  their  earliest  stages  in 
the  male,  and  has  thus  proved  satisfactorily  their  spermatic  nature. 

The  following  are  the  principal  steps  of  the  development  of  these  spermatic 
bodies : — 1st.  Thev  afise  by  cell- germs  in  the  uppermost  csecal  extremities  of  the 
male  testicular  tubes;  which  cell-germs  are  probably  not  formed  singly,  but  by 
endogenous  increase  within  parent-cells.  2nd.  In  the  next  part  of  the  tube,  which 
is  opake  or  granular,  eacb  of  these  cell-germs  is  surrounded  by  a  mass  of  fine 
granular  matter,  so  as  to  constitute  each  an  aggregated  cell,  at  first  without  any 
external  wall,  but  afterwards  this  wall  is  formed  by  deposit  or  change  round  the 
granular  mass.  3rd.  The  granular  nucleated  sperm -cell  is  divided  into  four,  and 
3ie  granular  matter  of  each  portion  assumes  a  remarkable  appearance  of  radiated 
lines.  These  remain  united  together  for  a  time.  4th.  The  four  cells  next  separate 
from  each  other,  the  radiated  linear  appearance  returns  to  the  granular  state,  and 
each  of  these  cells  is  the  source  of  a  spermatic  corpuscle.  5th.  In  general  the  sper- 
matic cells  do  not  advance  beyond  this  stage,  so  long  as  they  remain  within  the 
male  organs ;  but  in  some  cases  the  author  perceived  transitions  to  the  forms  that 
are  found  in  the  female  passages,  and  was  thus  enabled  to  prove  the  identity  of  the 
two  sets  of  bodies.  The  formation  of  the  spermatozoon  from  the  last-mentioned 
cells  took  place  by  the  clearing  up  of  one  part  of  the  outer  or  granular  part,  and 
the  removal  of  the  granules  to  the  other  side ;  while  the  spermatozoon  itself  was 
produced  by  the  thickening  of  the  wall  of  the  nucleus  in  the  shape  of  a  dome  or 
hemisphere  on  one  side  of  the  nucleus,  the  open  side  of  the  dome  being  occupied 
by  the  remains  of  tbe  granular  matter  and  the  nucleolus.  6th.  In  the  female  pas- 
sages, the  higher  these  spermatic  cells  have  ascended,  the  more  advanced  are  they 
found  in  the  changes  of  the  nucleus  into  the  spermatic  body,  until  in  the  upper  part 
of  the  oviduct,  where  they  first  encounter  the  ova,  and,  according  to  Dr.  Nelson, 
effect  fecundation,  they  have  attained  their  full  development,  and  have  assumed  the 
peculiar  flask  or  test-tube  shape.  In  the  lower  parts  of  the  female  passage,  every 
stage  of  transition,  from  the  forms  observed  in  the  lower  part  of  the  vas  deferens  of 
the  male,  through  the  dome,  bell,  flask,  and  test-tube  forms,  is  to  be  found. 

The  author  pointed  out  the  peculiarity  of  form  and  mode  of  development  belong- 
ing to  those  spermatozoa  which,  as  in  the  Ascaris,  are  acaudal  and  motionless.  The 
highly  refhkcting  part  of  the  spermatic  cell,  which  assumes  the  dome  or  flask-shape, 
he  regarded  as  corresponding  with  the  body  part  of  the  spermatozoa  in  the  higher 
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animals}  but  in  the  Ascarii,  this  part,  in  its  growth,  by  thickening  from  the 
nucleus,  never  doses  completely  over  it,  but  leaves  one  side  as  it  were  open,  occu** 
pied  by  the  remains  of  the  granular  covering  and  by  the  nucleolus.  The  develop- 
ment, accordingly,  never  reaches  that  stage,  in  which,  as  shown  by  KoUiker's  most 
recent  observations  in  the  higher  animals,  the  caudal  filament  is  formed  by  pro- 
longation from  the  closed  nucleus.  The  want  of  motion  in  the  spermatozoa  of  the 
A$caris,  the  author  considered  to  be  dependent  on  the  absence  of  the  caudal  fila- 
ment, which,  when  present,  acts  precisely  in  the  manner  of  a  vibratile  cilium. 

The  author  entered  into  various  details  as  to  the  particulars  in  which  his  observa- 
tions agreed  with  or  differed  from  those  of  Reichert,  Nelson,  Bischoff,  and  Meissner, 
on  the  same  subject. 


On  the  Brain  of  the  Troglodytes  niger. 
By  Professor  Allen  Thomson,  M,D.y  F,R.S. 

As  the  brain  of  the  Chimpanzee  had  been  little  investigated  by  anatomists,  the 
author  exhibited  and  described  a  dissection  of  it  which  he  had  recently  had  an 
opportunity  of  making.  The  specimen  belonged  to  a  female,  which  was  probably 
of  six  or  seven  months  old.  The  author  called  attention  to  the  various  points  of 
resemblance  and  difference  between  the  human  brain  and  that  of  the  Chimpanzee 
and  other  Simiae.  The  communication  was  illustrated  by  photographic  and  other 
representations,  and  by  dissections  of  the  brains  of  various  animals. 


Contributions  to  the  Bistory  of  Fecundation  in  different  Animals, 
By  Professor  Allen  Thomson,  M.D,^  FM.S. 

In  this  paper,  the  author  first  gave  an  account  of  a  series  of  observations  which 
he  had  made,  confirmatory  of  Dr.  Ransom's  discovery  of  the  micropyle  aperture 
in  the  ovum  of  fishes,  viz.  in  the  salmon,  trout,  and  stickleback,  and  the  fact 
^f  the  entrance  of  the  spermatozoa  within  the  membrane  of  the  ovum. 

The  author  next  gave  a  detailed  description  of  the  development  of  the  ovum  in 
Ascaris  mffstax ;  and  in  connexion  with  the  mode  of  its  fecundation,  adverted  par- 
ticularly to  the  fact,  which  he  had  placed  beyond  doubt,  that  at  the  time  when  the 
peculiar  motionless  spermatic  bodies  first  meet  with  the  ova  in  their  descent 
through  the  female  passages,  and  effect  fecundation  by  the  peculiar  penetration 
observed  by  Dr.  Nelson,  the  ova  are  destitute  of  any  membranous  covering ;  and 
the  spermatozoa  come,  therefore,  into  direct  contact  with  the  exposed  surface  of  the 
yolk.  Professor  Thomson's  observations  were,  therefore,  in  support  of  the  views 
of  Dr.  Nelson  on  this  subject,  and  in  opposition  to  those  of  Meissner,  who  con- 
ceives that,  in  Aicaris  as  in  Mermia,  the  spermatozoa  are  introduced  through 
a  micropyle  aperture  in  a  membranous  covering ;  and  to  those  of  Bischoff,  who 
denies  the  spermatic  nature  of  the  bodies  referred  to. 

Professor  Thomson  described  an  observation  in  which  he  had  fully  confirmed 
the  statement  originally  made  by  Dr.  Martin  Barry,  of  the  penetration  of  the  sper- 
matozoa into  the  mammiferous  ovum,  as  has  more  recently  also  been  observed  by 
several  continental  physiologists.  The  author's  observations  were  made  on  several 
ova  taken  from  the  Fallopian  tube  of  a  rabbit,  about  seventy  hours  after  sexual 
intercourse,  in  all  of  which  he  detected  very  clearly  a  considerable  number  of 
spermatozoa  within  the  zona,  but  without  his  being  able  to  perceive  any  indication 
of  an  aperture  or  micropyle  in  that  membrane. 

The  author  next  passed  in  review  the  various  observations  of  recent  authors  with 
regard  to  the  micropyle  structure,  and  the  phsenomena  of  fecundation  related  to  it, 
or  independent  of  it,  in  different  animals ;  more  particularly  those  of  J.  Muller, 
Newport,  Meissner,  Keber,  Leuckart,  Leydig  and  others,  and  deduced  some 
genend  conclusions  therefrom  as  to  the  manner  of  the  fecundating  process.  From 
these  it  appeared  that  the  micropyle  aperture,  first  discovered  by  J.  Muller  in 
Holothwria,  is  of  frequent  occurrence  in  the  ova  of  animals ;  that  it  is  not  invariable, 
however,  but  that  when  present  it  is  always  related  to  fecundation ;  that  in  some 
animals  it  exists  from  the  earliest  condition  of  the  ovum,  while  in  others  it  is  of 
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later  formation ;  that  future  observatioDS  will  probably  bring  it  to  light  in  many 
animals  in  which  it  is  not  yet  known ;  but  that  in  others  it  is  most  probably  entirely 
absent ;  and  yet,  that  spermatozoa  penetrate  the  egg  coverings,  even  though  these 
are  of  considerable  density,  as  in  the  case  of  mammalia ;  that  it  appears  to  ezbt 
principally  in  those  ova  of  which  the  coverings  have  peculiar  strength  and  density ; 
that  in  a  number  of  instances  the  spermatozoa  meet  with  the  ovum  previous  to 
the  formation  of  any  enclosing  or  vitelline  membrane,  and  must  thus  act  directly  on 
the  yolk  or  germ  ;  and  that  in  a  few  animals  (as  Trematode  and  Cestoid  worms),  the 
spermatozoa  are  mingled  with  the  contents  of  the  ovum,  viz.  germinal  vesicle,  and 
yolk  substance,  at  the  period  of  their  being  brought  together  in  their  formation,  and 
are  thus  enclosed,  along  with  the  rest  of  the  parts,  by  the  membrane  which  is  after* 
wards  deposited  externally. 

Thus,  while  many  interesting  and  important  additions  have  been  recently.made  to 
our  knowledge  of  the  history  of  the  phenomena  of  fecundation,  further  observations 
are  still  required  to  bring  these  phsenomena,  as  observed  in  different  classes  of 
animals,  under  one  general  doctrine  or  law. 


GEOGRAPHY  AND  ETHNOLOGY. 

Ethnology. 

On  some  peculiar  Circumstances  connected  with  one  of  the  Coins  used  on  the 
fVest  Coast  of  Afiica.    By  the  Rev.  Thomas  C.  Archer. 

Description  of  Timbuctoo,  its  Population^  and  Commerce.  By  Dr.  Barth.^ 
Communicated  Uirough  the  Foreign  Office. 
Before  reading  the  paper,  Dr.  Shaw  informed  the  meeting  that  Dr.  Barth  had  inst 
arrived  in  London  in  safctv.  Dr.  Barth,  dating  from  Timbuctoo,  on  the  2na  of 
October,  1853,  acquainted  the  Earl  of  Clarendon,  the  Foreign  Minister,  that  on  the 
7th  of  the  month  previous  he  had  reached  Timbuctoo,  and  had  met  with  a  very  satis- 
factory reception.  He  entered  from  the  south  side,  having  navigated  a  consideiable 
channel  of  the  river.  He  was  escorted  to  the  town  from  Kahara  by  Sidi  Alawad, 
the  brother  of  the  absent  Sheikh  of  Bakay,  and  welcomed  by  great  part  of  the 
wealthier  Arabs  inhabiting  the  place ;  hut  was  obliged  to  support  before  the  people 
the  character  of  a  messenger  of  the  Sultan  of  Stamboul,  his  real  character  bemg 
known  only  to  his  protector.  When  the  Sheikh  of  Bakay  himself  arrived,  he  gave 
Dr.  Barth  the  fullest  assurance  of  his  safety  in  the  town,  and  his  safe  return  home 
by  way  of  Borno ;  he  had  done  so  before,  and  as  far  as  his  influence  extended,  had 
given  *'  full  security  to  any  Englishman  visiting  this  place."  Dr.  Barth  then  gives 
a  brief  description  of  the  town  : — "  Timbuctoo  is  situated,  according  to  an  accurate 
computation  of  my  route,  18**  3'  30"  to  18°  4'  5"  north  latitude,  and  1*^45'  west 
longitude,  Greenwich  ;  and  is  distant  from  the  river  itself  further  than  has  been  sup- 
posed,— Kabara,  its  so-called  port,  being  situated  on  a  very  small  ditch,  which,  being 
inundated  by  the  river,  is  made  navigable  for  four,  or,  when  the  rains  have  been  most 
plentiful,  for  five  months  in  the  year ;  whereas,  during  the  eight  remaining  months, 
all  the  merchandise  has  to  be  transported  on  the  backs  of  asses  to  a  much  greater 

distance  than  Kahara As  for  the  town  itself,  it  is  not  now  environed  by  a  wall, 

the  former  one  having  long  ago  fallen  into  decay  ;  but  like  the  small  towns  of  the 
Tonray  in  general,  its  mud  houses  fonn  a  tolerably  entire  enclosure,  pierced  only  by 
narrow  entrances.  Having  been  at  least  twice  as  large  during  the  period  when  the 
Tonrav  empire  was  in  its  prime  and  glor}%  its  circumference  at  present  does  not 
exceea  two  and  a  half  miles.  The  whole  town  consists  of  houses  built  of  mud,  for 
the  greater  part  only  one  story  high,  while  the  wealthier  people  have  all  their  houses 
raised  to  two  stories.    There  are  at  present  only  three  mosques  in  the  town.    The 
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market  is  well  supplied  with  rich  merchandise,  much  better  than  the  market  of  Kano. 
But  there  is  a  great  defect  in  the  scarcity  of  current  coin,--salt,  a  rather  heavy,  un- 
manageable sort  of  money,  being  the  standard  for  all  larger  things  much  more  than 
foldy  while  cowries  are  extremely  scarce,  and  dollars  are  scarcely  accepted  in  payment 
y  anybody.  The  population  of  Timbuctoo,  as  well  as  its  government,  are  consi- 
derably mixed.  The  original,  and  by  far  the  most  numerous  part  of  the  inhabitants, 
are  the  Tonray^  who,  after  the  supremacy  of  Morocco  had  ceased,  regained  once 
more  the  government  of  their  town,  and  were  not  disturbed  by  the  Bambara,  who  did 
not  obtain  possession  of  Timbuctoo,  though  on  the  south  side  of  the  river  their 
empire  extended  as  far  as  Hombori.  Besides  the  Tonray,  there  are  the  Arabs,  partly 
settled,  and  partly  belonging  to  different  tribes  of  the  desert,  and  remaining  only  for 
several  months  or  years.  Certainly,  the  mixed  ponulation  of  this  place  for  itself  is 
not  able  to  repulse  any  serious  attack,  as  it  was  taken  twenty-eiffht  years  ago  (one 
year  before  the  unfortunate  attempt  of  Major  Laing)  by  the  Fullan  of  Mohammed 
Lebbo,  almost  without  a  struggle."  Referrmg  to  the  Fullan  of  Hand  Allahi,  whom 
he  was  desirous  of  visiting,  Dr.  Barth  says, — **  Their  fanaticism  would,  if  not  endanger 
greatly  my  situation  when  among  them,  at  least  make  it  all  but  intolerable;  for 
these  Fullan,  who  call  their  brethren  of  Tokoto  *  infidels,'  and  have  threatened  them 
with  teaching  them  Islamism,  think  themselves  the  only  true  Moslems.  Amongst 
other  things,  they  have  made  smoking  a  capital  crime ;  so  that  even  in  Timbuctoo, 
except  near  the  house  of  El  Bakay,  a  man  smoking  is  in  greater  danger  than  in  the 
streets  of  Beriin." 


On  the  different  Centres  rf  Civilization,    By  John  Cra wpurd. 


The  Manual  of  Ethnological  Inquiry  and  the  Ethnology  o^  Polynesia,    By 

Richard  Cull,  Fellow  and  honorary  Secretary  of  the  Ethnological 

Society, 

The  two  editions  of  the  *  Ethnological  Manual '  issued  at  the  expense  of  the 
British  Association  have  been  circulated  far  and  wide.  The  second  edition,  with 
which  I  have  had  more  to  do,  has  been  sent  to  every  missionary  station  in  the  world, 
to  many  of  our  naval  and  military  stations,  to  men  of  science  and  known  ability  in 
various  countries,  and  to  travellers.  It  has  been  thought  that  the  results  have  not 
been  in  proportion  to  the  expenditure,  pecuniary  and  otherwise,  of  our  two  *  Manuals,' 
and  accordmgly  it  has  been  proposed  to  discontinue  further  outlay  in  the  distri- 
bution of  the  remaining  copies  of  the  second  edition.  The  collection  of  informa- 
tion, in  accordance  with  special  directions  such  as  those  contained  in  our  <  Manual,' 
is  necessarily  slow.  We  can  only  reauest  persons  to  observe  and  record  their  ob- 
servations for  the  use  of  science.  Still  the  *  Manual '  has  been  of  use  in  many  ways. 
The  late  lamented  Capt.  Owen  Stanley  used  it  as  his  guide  in  his  surveying 
expeditions,  and  I  am  informed  by  Mr.  Brierly  that  it  was  constantly  on  the  captain's 
table  as  a  book  of  very  frequent  reference.  Several  officers  both  of  the  Royal  Navy 
and  of  the  Mercantile  Marine  have  expressed  themselves  to  me  as  deeply  indebted 
to  our  little  '  Manual '  as  a  useful  guide  in  observing  man. 

In  the  interval  between  the  exhaustion  of  the  first  edition  and  the  issue  of  the 
second,  '  The  Admiralty  Manual  of  Scientific  Jnauiry '  was  published.  Dr.  Prichard 
contributed  to  this  *  Nlanual  *  the  Section  ou  Ethnology,  and  avowedly  drew  largely 
upon  onr  little  '  Manual,'  adding  new  matter,  improving  and  adapting  it  for  the 
special  service  of  the  Royal  Navy. 

In  editing  the  second  edition  of  our  little  <  Manual,'  the  Committee  naturally 
availed  themselves  of  Dr.  Prichard's  improvements,  and  I  think  we  improved  it  still 
further. 

The  <  Admiralty  Manual '  has  been  published  more  than  six  years,  but  beyond  tlie 
most  interesting  information  collected  by  Capt.  Collinson  of  the  Western  Esquimaux, 
I  am  unaware  of  any  results  from  the  Ethnological  section  of  it.  When  we  consider 
the  great  difficulty  of  observation,  we  ought  not  to  feel  disappointed  at  the  seemingly 
inadequate  results,  and  we  ought  to  have  patience  in  waiting  for  results,  as  I  am 
about  to  show.     I  hold  in  my  hand  a  copy  of  '  The  Samoan  Reporter,'  a  periodical 


Digitized  byVjOOQlC 


142  BHPORT — 1855. 

publifhed  half-yearly  in  the  island  of  Snmoa,  consisting  of  one  sheet  filled  with  chiefly 
secular  matter  contributed  by  missionaries,  ench  number  containing  a  chapter  on  the 
Ethnology  of  the  Pacific  Islands.  The  missionaries  of  these  islands  were  supplied 
with  the  first  edition  of  our  *  Manual/  and  some  of  them  at  once  appreciated  its  value 
as  a  guide  to  enable  them  to  study  the  ethnology  of  the  people  they  are  labouring 
to  convert  to  Christianity.  It  is  now  nearly  ten  years  ago  since  the  first  article 
appeared  on  the  Ethnology  of  these  islanders  printed  on  one  of  the  islands.  The 
ordinary  work  of  the  mission  so  fully  employs  the  printing  press  of  the  station,  that  it 
is  not  found  practicable  to  print  the  journal  oftener  than  half-yearly.  It  was  only 
in  April  of  this  year  that  I  became  aware  of  the  existence  of  this  periodical  through 
the  kindness  of  the  Rev.  E.  Prout,  the  Home  Secretary  of  the  London  Missionary 
Society.  I  have  brought  this  to  the  notice  of  the  Association  through  this  Section  as 
one  gratifying  result  of  the  usefulness  of  our  *  Manual.' 

The  frequent  reference  to  our  little  *  Manual '  by  travellers  and  others  ought 
to  satisfy  us  that  our  labour  has  not  been  in  vain.  If  the  results  of  researches  sug- 
gested and  directed  by  that '  Manual '  have  not  been  published  to  the  world  through 
this  Association)  let  us  not  indulge  in  selfish  regrets,  but  rather  rejoice  that  in  any 
way  it  haS'Contributed  to  the  advancement  of  Ethnological  science. 


On  tome  Waier'Colour  Portraits  of  Natives  of  Van  Diemen*s  Land, 
By  Richard  Cull,  Hon,  Sec,  Ethnol,  Society, 
Mr.  Cull  exhibited  a  number  of  authentic  portraits  of  natives  of  Van  Diemen*8 
Land,  and  remarked  that  the  value  of  these  portraits  was  enhanced  by  the  circum- 
stance that  they  could  not  be  replaced,  for  not  one  of  the  aborigines  was  now  alive, 
or,  at  any  rate,  not  more  than  one.  The  chief  object  of  the  paper  was  to  show  that 
the  aborigines  of  Van  Diemen's  Land  were  not  black,  as  was  popularly  supposed,  bat 
of  a  brown  complexion. 

On  the  Complexion  and  Hair  of  the  Ancient  Egyptians. 
By  Richard  Cull,  Hon,  Sec.  Ethnol.  Society. 


On  the  Forms  of  the  Crania  of  the  Ancient  Romans. 
By  Joseph  Barnard  Davis,  M.R.C,S.  EngL^  F.S.A. 
A  numerous  series  of  ancient  Roman  skulls,  derived  from  three  different  sources  in 
Italy  and  from  Roman  cemeteries  at  Eburacum,  Londinium,  Lindum  and  Olevum,  has 
fallen  into  the  hands  of  the  author.  As  the  basis  of  these  observations,  he  selects  the 
cranium  of  Theodorianvs,  a  Roman  of  consequence,  who  died  at  Eburacum  in  his 
35th  year,  and  whose  inscribed  stone  sarcophagus  was  discovered  many  years  ago. 
The  venerable  antiquary  of  Roman  York,  the  Rev.  Charles  Wellbeloved,  has  referred 
him  to  a  Roman  family  of  Nomenturo,  a  town  of  the  Sabini  in  Italy.  His  skull  is  an 
elegant  example  of  the  capacious  Roman  cranium.  It  is  marked  by  the  squareness 
of  face  common  to  the  typical  form  of  the  Roman  head,  the  fine  prominent  nasal 
bones  of  aquiline  profile,  their  position  being  more  expressed  from  the  broad  nasal 
processes  of  the  superior  maxillse — the  expanded  and  capacious  forehead,  of  somewhat 
,  low  elevation,  terminating  below  in  a  prominence  of  the  supra-nasal  region,  which 
distinguishes  it  from  the  regular  skull  of  Grecian  type.  It  may  be  regarded  as 
belonging  to  the  typical  section  of  ancient  Roman  crania,  althougli  not  presenting  the 
^pical  character  in  so  decided  a  form  as  others  exhibited.  It  will  come  under  the 
^vision  of  what  may  be  called  platy-cephalic  crania,  those  distinguished  by  a  horizon- 
tal expansion  of  the  vertical  region.  The  diacritical  marks  which  distinguish  the  crania 
of  the  ancient  Britons  from  those  of  the  ancient  Romans  may  be  expressed  as  follows : 
after  remarking  that  those  of  the  Romans  were  decidedly  the  larger,  he  adds : — 
The  face  of  the  fortner  was  rather  shorter,  more  irregular,  deeply  marked  by  mus- 
cular impressions,  with  a  frowning  supra-nasal  and  supra-orbital  prominence ;  short 
but  abruptly  eminent  nasal  bones,  rising  suddenly  out  of  the  depression  at  the  root  of 
the  nose ;  the  forehead  narrower,  yet  rising  ut  about  the  same  angle  to  neariy  on 
equal  elevation.    The  face  of  the  ancient  Roman  was  slightly  longer,  fully  as  wide  in 
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all  parts,  and  sensibly  wider  in  the  frontal  region,  and  at  the  angles  and  condyles  of 
the  lower  jaw.  Tliis  increased  breadth  at  the  two  extremities,  with  want  of  elevation 
of  forehead,  imparted  to  the  countenance  that  quadrangular  appearance  so  com- 
monly observed  in  the  statues  of  ancient  Romans  of  Consular  and  Imperial  times. 
The  calvarium  in  the  typical  British  skull  is  marked  by  particular  shortness  ,*  that  of 
the  ancient  Roman  viewed  vertically  is  not  remarkable  for  shortness,  whilst  it  pre- 
serves a  considerable  breadth.  It  is  fully  half  an  inch  longer  than  the  British,  and 
yet  somewhat  wider.  Commencing  in  the  frontal  region,  this  width  extends  to  the 
temporal  in  all  its  parts,  and  to  the  parietal.  It  is  on  this  feature  we  are  disposed  to 
rest  its  peculiarity,  and  to  call  it  ptaty- cephalic,  to  express  that  especially  expanded 
form  belonging  to  it  without  marked  loftiness.  Probably  ancient  British  and  Roman 
skulls  agree  pretty  closely  in  elevation.  The  well-known  peculiarity  in  the  nasal 
bones  of  the  latter,  mostly  conjoined  with  remarkable  breadth  and  elevation  of  the 
nanal  process  of  the  superior  maxillary,  is  another  typical  mark. 

The  author  next  refers  to  two  selected  from  several  skulls  obtained  from  burials  on 
the  Via  Appia — to  a  series  derived  from  the  Roman  cemetery  without  the  south- 
western gate  of  Bburacum  in  1 852 — to  others  obtained  from  the  Roman  Cemetery  of 
Londinium  in  the  Borough,  dug  up  from  the  *  Roman  level '  about  16  feet  below  the 
present  surftice.  He  compares  the  physical  characters  of  the  ancient  Romans  with 
those  which  may  still  be  observed  in  the  modem  population  of  Italy,  and  infers  that 
"  notwithstanding  the  vicissitudes  of  all  the  ages  intervening  between  the  present 
and  imperial  times,  we  have  just  ground  for  believing  that  the  indicia  of  the  ancient 
Roman  people  are  still  unextinguished  in  their  descendants."  He  concludes  by  sug- 
gesting the  inquiry  into  the  degree  in  which  these  peculiarities  of  the  Romans  may 
be  traced  in  the  people  of  Britain. 

On  a  Universal  Alphabet  with  ordinary  Letters  for  the  use  of  Geographers^ 
Ethnologists^  Sfc.    By  Alexander  J.  Ellis,  B^A.^  P.C.P.S. 

The  problem  to  be  solved  is,  Given  an  ordinary  fount  of  roman  (or  italic)  letters, 
consisting  of  capitals,  small  capitals  and  small  letters,  with  stops,  but  without  ac- 
cented letters  (as  these  are  seldom  supplied  in  sufficient  quantities),  to  write  the 
sound  of  any  word  in  any  language  with  a  correctness  intelligible  to  a  native.  The 
solution  should  contain  provision  for  the  use  of  existing  accented  letters  when  feasible, 
and  for  a  rougher  approximation  when  sufficient. 

In  the  following  digraphic  alphabet  the  first  column  contains  the  rough  approxi- 
mation, with  the  duplicate  accented  letter,  the  second  its  explanation,  togetlier  with 
the  finer  approximations.  Thus  a  may  be  used  for  G.  mann,  £.  man,  F.  p^te,  or 
these  three  sounds  may  be  distinguished  as  a,  ae  or  a,  and  a9  or  d.  Again,  aao  or 
do  or  9(>  may  represent  the  long  sound  of  ou  in  uottght.  Capitals  are  only  used  as 
initials. 

Digraphic  Alphabet  arranged  in  the  order  of  the  Roman  Alphabet, 

E.  English,  G.  German,  F.  French,  I.  Italian,  S.  Sanscrit,  Sc,  Sanscrit  cerebral, 
A.  Arabic,  Ad.  Arabic  dental. 


A  a.  G.  mann  (a)  ;  E.  man  (ae,  a) ;  F. 
.  patte  (ad,  k), 
aa  (a).  E.  father  (aa,  a) ;  F,  p4te  (aaa, 

aa,  ^). 
ao  (9).  E.  not  (ao,  9) ;  I.  rocco  (od,oa,6). 
aao  (ao,  99).  E.  noi/ght;  I.  poco  (ooa, 

od,  00a,  5a,  6<^). 
at.  G.  mein  (ai) ,  E.  mine  (ai). 
aoi*  E.  hoy  (aoi) ;  G.  eu\e  (aue,  aii). 
au,  G.  bans  (au)  ;  E.  house  (au). 
<ia,  F.  chant. 
B  h.  E.  he, 

C  c.  Af.  cluck  (c),  cerebral  (,c,cq),  palatal 
(cj),  dental  (cc),  side  (ck). 


D  d,  E.  do  (d) ;  Sc.  d  (.d) ;  Ad.  d  (dd). 

dh,  E.  Me. 

dzh,  E,  judge, 

dy.  Hungarian  Magyar  (dj). 
E  e,  F.  6  (e)  j  E.  men  (ea,  ea,  ^). 

ee  (e).  E.  maue  (ee,  e)  ;  F.  bke  (eea, 
ea,  eea,  ea,  ed). 

ea.  F.  vm. 
3"  9,  E.  nut, 

9a.  F.  un. 
Ff,  E./ace  (0  ;  Greek  </»  (ph). 
Og,  E.  go  (g)  ;  F.  ^eux  (gj). 

gh.  G,  tag  (gh),  tei^  (jh) ;  A.  ghaan 
(gill). 
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H  H  (,h)  he  (b)  (A  must  not  be  used  in 
•    this  sense) ;  A.  AAa  (uh). 

h.  Only  used  to  form  digraphs. 

Htr.  £.  whee\. 

ny,  E.  hue  (yh), 
/  f.  E.  b<»fn  (i),  bin  (ia,  i)  ;  Welsh  u  (ih). 

M  (i).  E.  bfan. 

tti.  £.  view, 
Jj.  (See  dy,  /y,  fty,  ^A.) 
JT  k.  E.  ^eep  (k)  ;  F.  ^iieue  (kj). 

kh,  G.  dacA  (kh),  dic/<  (ch) ;  Spanish 
j  (X),  A.  A:Aa(krh?). 
L  I.  E.  /o  (1) ;  Polish  barred  /  (II) ;  Sc.  / 

(.1). 
Ih.  W.  //. 

ly-    1.  gi^^  (1j)i  Spanish  //  (Ij). 
Mm,  £.  me. 

N  ft.  E.  nay ;  Sc.  n  (,n) ;  Dental  n  (nn). 
it^.  E.  sitiff. 
a.  See  aa,  oa,  ea,  oa. 
fiy.  F.  monta^rttf  (nj) ;  Spanish  fi  (nj). 
Oo.  E.  omit  (o) ;  F.  homme  (oa,  oa,  d) ;  I. 

oade  (ua,  ik). 
00  (o).  E.  bone  (oo,  5) ;  I.  solo  (uua, 

Ge,  uii). 
oe  (o).  G.  stoecke  (oe,  o) ;    F.  jeime 

(eo,   e)  e  muet  (eo,  e) ;    Gaelic 

laogh  (oh). 
ooe  {oe,  do).  G.  Goethe. 
oa,  F.  noil, 


Q  q.  Arabic  ^aaf. 

R  r.  E.  ray  (r),  aif  (i),  are  (r),  vaiy 
(ar);  Sc.  r  ^r)  ;  Lip-trill  (brh). 

rA.  W.  rAag. 
Si.  E.  «ee(8);  Ad.  <  (ss). 

ih.  E.  irAe  (sh) ;  Sc.  th  (.sh). 

iu.  Polish  «' (sj). 
T  t.  E.  teh  (t) ;  Sc.  t  (,t) ;  Ad.  «  (tt). 

th.  E. /Ain. 

/«A.  E.  cAeese. 
Uu,  E.  pull. 

till  (u).  E.  pool. 

ue  (ii).  G.  htiette  (ue,  ii);   Swedish  u 
(uh);  Polish  y  (eh). 

une  (ue,  iiti).  Long  of  ue. 
V  V.  E.  we  (v) ;  G.  ude  (bh). 
Ww.  E.  tt^al. 
X».  ^eekh. 
Yy.  E.  yet 

yA.  See  my. 
Zx.  E.  «eal  (z);  Ad.  «  (zz). 

zJi.  F.^(zh);  Polish  r«  (zrh). 

xy.  Polish  «'  (zj). 

( ' ).  Indistinct  murmur  huT. 

(«).  Slight  whisper  6e/*. 

( , ).     Stop,  to  separate  digraphs  (,) ; 
Arabic  alef  {\\  hamza  (;),  yam  (g). 

(-).  Glide  to  connect  letters  in  diftr- 
ent  words. 

( • )  or  (' ).  Place  of  accent. 


Pp.  E.pea. 

Examples  in  the  finer  approximation. 
English  (without  any  accented  letter).     Dhi  ianvean'shan  aov  rait'iang,  dhl  greet'ast 

aend  moost  iampaaoRt*aent  whiatsh  dhi  yhuum'aen  niaind  naeth  eavj  meed. 
Rougher  Approximation.     Dhi  inven'shan  aov  rait'ing,  dhi  greet'est  and  moost  im- 

paaortant  Hwitsh  dhi  uyuum'an  maind  nath  evr  meed. 
Ordinary  Spelling.    Tlie  invention  of  writing,  the  greatest  and  most  important  which 

the  human  mind  hath  ever  made. 
German  (with  the  acute  accent).      Di  earffndung  dear  shrifl,  di  gr6oeste  und 

bhfchtijhste  bh^alche  yee  dear  m^anshliche  geist  gem^kht  nat. 
Rougher  Approximation.     Di  eriind'ung  der  shrifr,  di  grooest'e  und  vikht*ighste 

velkn'e  yee  der  mensh'likhe  gaist  gemakht*  hat. 
Ordinary  Spelling.     Die  Eriindung  der  Schrift,  die  groesste  und  wichtigste  welche  je 

der  menschliche  Geist  gemacht  hat 
Italian  (with  the  long  mark).    Teamersi  dea'vea  suel  di  kueMea  koa*zea 

K-an*noa  poatean'tsa  di  fa'rea-altru'i  ma'lea. 
Observe  t/e  stands  for  u-e,  or  the  diphthong  of  u  and  e  as  distinct  from  ue  or  ii,  and 
ue  the  long  of  ue  or  uue. 
Rougher  Approximation.    Temeer'si  dee've  sool  di  kueMe  kaaoz'e 

Kan*no  paoten'tsa  di  faa're-altruu  i  maa'le. 
Ordhiary  Spelling.    Temersi  deve  sol  di  quelle  cose 

Ch'  anno  potenza  di  fare  altrui  male. 
French  (with  accented  letters).    Kruaare  tu  dekuv^r  ^t-iin-^rer  prdfoAd, 

S-h'  praAdre  l-6rizoA  pur  l^-bdrne  dU-moAd. 
Rougher  Approximation.     Kruaaroe  tu  dekuvcr  et-uen-eroer  profoAd 

S-e  praAdroe  1-orizoA  pur  le  bomoe  due-moAd. 
Ordinary  Spelling.     Croire  tout  d^couvert  est  une  erreur  profonde, 

C'est  prendre  rhorizon  pour  les  homes  du  monde. 
These  various  styles  may  be  mixed  at  pleasure,  but  double  consonants  must  always 
be  separated  by  the  stop  or  accent,  thus  an'no9  or  dn^noe,  as  dnno9  would  represent  a 
single  dental  ra,  giving  u  very  different  sound. 
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On  a  Philosophic  Universal  Language.    By  G.  Edmonds,  Birmingham, 


On  the  Deciphering  of  Inscriptions  on  Two  Sealsy  found  by  Mr.  Layard  ai 
Koytmj^,    By  the  Rev.  J.  G£mmel. 


On  Celtic^  SclaviCf  and  Aztec  Crania,    By  Prof.  Retzius,  of  Stochholms 

The  Professor  combated  the  phrenological  view  that  high  skulls  betokened  high 
intellect.  He  had  gone  into  schools  in  this  country,  and  uniformly  observed,  on 
looking  around,  that  not  more  than  one  in  a  hundred  could  be  found  without  the 
elongated  skull  and  prominent  occiput.  The  same  thing  was  to  be  said  of  his  native 
country,  Sweden.  There  were  some  among  the  Swedes  who  had  the  short,  high 
head,  but  it  was  always  found  that  these  persons  did  not  resemble  the  native  popu- 
lation, but  had  black  hair,  and  were  allied  to  the  Finlauders  or  Laplanders.  Phre- 
nologists placed  the  Sclavonian  in  the  Caucasian  race;  but  if  this  were  correct, 
anatomy  was  certainly  of  no  use  to  ethnologists,  for  it  completely  contradicted  that 
view.  Prof.  Retzius  then  exhibited  and  described  an  Aztec  skull,  which  he  said  was 
supposed  to  belong  to  the  ancient  Mexicans,  who  had  left  the  gigantic  remains  of 
civilization  which  had  been  found  in  that  country,  and  to  be,  at  any  rate,  older  than 
the  Spanish  conquest.  These  skulls  had  much  the  same  character  as  those  of  the 
ancient  Peruvians,  and  came  under  the  Mongolian  type.  These  skulls  were  always 
small,  but  the  chiefs,  who  may  be  regarded  as  the  nobility,  had  elongated  heads. 
The  whole  American  people  belonged  either  to  the  short-headed  or  the  long-headed 
class,  the  former  being  found  on  the  west  side,  and  the  latter  on  the  east  side  of  the 
continent. 


On  a  Roman  Sepukral  Inscription  on  an  Anglo-Saxon  Urn  in  the  Faussett 
Collection.  By  C.  Roach  Smith,  F.S,A,  (In  a  Letter  addressed  to 
Thomas  Wright,  F.S,A.) 

The  author  presents,  in  the  first  place,  a  general  view  of  the  progress  made  in 
separating  the  Anglo-Saxon  remains  from  the  Roman,  and  adds  the  following  illus* 
tration  of  the  care  required  in  this  investigation  :— 
"  An  urn,  which  I  suspect  came  from  Norfolk,  is 
in  the  museum  of  our  friend  Mr.  Joseph  Mayer  of 
Liverpool,  in  the  Faussett  Department.     While  last 
autumn  I  was  looking  over  the  Kentish  Saxon  an- 
tiquities, I  was  struck  with  the  shape  of  this  vase, 
and  examining  closely,  I  discovered  upon  it  a  Roman 
funereal  inscription  as  follows : — 
D.M. 

L AE  L I  A  E 

R  V  FI  N  AE 

VIXIT.A.X11I 

M.  111.  D.  VI 
scratched  with  some  sharp  tool. 

'*  Not  finding  any  mention  of  it  in  Mr.  Faussett's  Journal  of  his  excavations  in 
Kent,  I  concluded  il  did  not  belong  to  that  county,  as  indeed  I  doubted  from  the 
first.  But  I  find  a  memorandum  of  his  referring  to  two  Roman  urns  from  Norfolk 
which  belonged  to  one  of  his  neighbours,  and  one  of  these  I  suspect  is  the  urn  now 
under  our  consideraton  ;  but,  if  so,  it  is  remarkable  he  did  not  notice  the  inscription. 
The  antiquity  of  this  inscription  I  see  no  reason  to  doubt;  and  I  can  instance  names 
and  funereal  inscriptions  scratched,  in  like  manner,  upon  sepulcral  urns  of  the 
Roman  period. 

"  This  urn,  then,  we  cannot  avoid  believing  to  be  Roman.  But  it  is,  doubtless,  of  a 
very  late  period,  that  probably  which  verged  upon  the  Anglo-Saxon.  You  will  see  at 
once  what  are  now  my  opinions  on  the  Derby  urns,  and  the  fragment  of  the  duck-billed 
fibula  found  in  one  of  them.  All  the  Frankish  and  Saxon  ornaments  may  be  traced 
to  Roman  archetypes ;  and  though  I  know  of  no  instance  where  one  of  these  peculiar 
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fibuliB  hai  been  found  in  an  interment  purely  Boman,  yet  interoourse  may  lutve 
induced  Romans  occasionally  to  use  the  ornaments  of  foreigners,  and  the  intercourse 
of  the  Saxons  with  Britain  you  know  had  been  pretty  considerable  before  the  Romans 
departed.     Other  questions  which  I  need  not  at  present  go  into,  suggest  tbemselTOfl. 

**  I  now  draw  your  attention  to  the  discoveries  of  Mr.  Neville  at  Wilbraham  on  the 
borders  of  Cambridgeshire  and  Essex. 

"  Here  we  find  skeletons  with  weapons,  &c.,  undoubtedly  those  of  Saxons,  in  juxta- 
position with  urns  containing  burnt  bones ;  such  we  never  find  in  Kent,  except  when 
a  Roman  grave  has  been  disturbed  by  a  Saxon  interment 

"  I  think  we  shall  have  to  refer  most  of  these  urns  containing  burnt  bones  to  a 
late  Roman  period  just  preceding  that  of  the  Anglo-Saxon ;  and  the  fact  of  these 
urns  being  found  placed  over  the  bodies  of  Saxons,  proves,  I  think,  not  that  the  uma 
were  origmally  so  located,  but  that  the  Saxons,  when  interring  their  dead  upon  the 
site  of  an  old  burial-ground,  found  the  urns  with  burnt  bones,  respected  them,  and 
replaced  them  in  the  newly-made  graves." 

On  the  Ethnology  of  England  at  the  Extinction  of  the  Roman  Government 
in  the  Island,    By  Thomas  Wright,  F.S.A. 

On  Inscriptions  in  Unknown  Characters  on  Roman  Pottery  discovered  in 
England.    By  Thomas  Wright,  F.S^, 


.Geography. 

On  late  ExploraUons  in  Africa,  ^y  C.J.Anderson.  Despatch  from  George 
Frere,  Esq  y  H.M*s  Commissioner  at  the  Cape  of  Good  Hope^  relating  to 
Mr.  C.  J.  Anderson's  Journey  to  Lake  N*gam%^  Communicated  by  the 
Earl  of  Clarendon. 

The  following  summary  of  the  results  of  Mr.  Anderson's  explorations  is  ftom 
the  despatch! — <*The  country  in  the  immediate  neighbourhood  of  Lake  N'gami 
is  inhabited  by  tribes  under  the  authoritv  of  the  chief  Letiholetebe,  who,  I  r^ret  to 
learn  from  Mr.  Anderson,  has  permitted  the  sale  of  slaves  to  the  Boers.  Mr.  Ai^erson 
attempted  to  proceed  from  the  lake  up  the  Trionghe  river  to  visit  Liberbe,  the  capital 
town  of  the  Bavicka  country,  said  to  be  about  nineteen  days'  journey  by  land  n-om 
the  lake ;  but  his  proposal  met  with  so  little  encouragement  from  Letiholetebe,  that, 
after  ascending  the  nver  for  several  days,  he  was  obliged  to  return.  He,  however, 
learns  that  it  was  the  centre  of  a  great  inland  trading  place,  visited  by  the  Mambari, 
who  purchase  slaves,  ivory,  &c.  for  the  Portuguese  residents  at  the  settlements  on  the 
west.coast,  and  also  by  the  Ovapangari  and  Ovapangama,  from  the  country  north  of 
the  Ovambo,  between  the  17th  and  18th  degrees  of  south  latitude,  who  formed  an 
intercourse  with  the  tribes  under  Sebitoane,  Letiholetebe,  and  others  to  the  eastward. 
But  perhaps  Mr.  Anderson's  success  may  be  considered  of  peculiar  interest  and  im« 
portance,  as  showing  that  this  well-watered  country, — the  inhabitants  of  which  have 
proved  themselves  so  friendly  and  well-disposed  towards  English  travellers,  or  aa 
Messrs.  Oswell  and  Livingstone  describe  it,  "  the  great  highway  into  a  large  section 
of  the  continent  of  Africa," — may  now  be  reached  in  from  forty  to  sixty  days  from 
Walfisch  Bay,  with  which  communication  by  sea  from  Cape  Town  is  easy ;  and  that 
the  traveller  can  reach  this  starting-point  unmolested  by  the  interference  of  the  emi- 
grant Boers,  or  hy  attacks  by  the  plundering  Griguas,  and  without  encountering  the 
perils  of  Kalahari  Desert."  

Raport  of  the  late  Expedition  up  the  Niger  and  Tchadda  Rivers.  By 
Dr.  W.  Balfour  Baikie,  R.N.^  FJi.G.S,y  addressed  to  the  Lords  of  the 
Admiralty. 

After  detailing  the  preparations  he  had  made  for  his  expedition.  Dr.  Baikie,  dating 
•n  board  the  Afncan  roail-steamer  Bacchante,  Sierra  Leone,  January  3, 1865,  reports 
as  follows : — "  We  have  expbred  about  250  miles  of  the  river  Tchadda  beyona  tbo 
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Airthest  point  attained  by  AlUn  and  Oakfield  in  1833,  and  reaching  to  about  fifty 
miles  of  the  meeting  of  the  Faroe  and  Binue,  have  established  Uie  identity  of  the 
Tchadda  with  the  Binue.  We  have  established  the  navigable  nature  of  the  river 
during  the  rainy  season  up  to  our  furthest  point;  and  seemingly,  as  well  as  from  the 
information  of  Uie  natives,  considerably  beyond.  We  have  encountered  several  new 
tribes;  have  inquired  into  the  resources,  &c.  of  the  various  countries;  and  have 
ascertained  the  friendly  disposition  of  the  natives.  From  numerous  careful  obsei^ 
vations,  we  can  almost  demonstrate  the  incorrectness  of  Dr.  Barth's  astronomical 
positions ;  our  furthest  point  east  being  IP  30',  at  which  time  we  were  considerably 
beyond  Hamaruva,  ana  almost  certainly,  at  the  furthest,  within  fifty  miles  of  the 
junction  of  the  Faro,  which  was  placed  by  that  gentleman  in  longitude  14^  east."  Dr. 
Baikie  states,  as  the  result  of  his  expedition,  that  he  will  be  able  to  lay  before  the 
Admiralty  a  tolerably  accurate  chart  of  the  entire  rivers,  and  materials  for  a  much 
improved  map  of  the  surroundiuK  coimtries.  He  proceeds : — "  With  the  assistance 
of  Mr.  Crowther,  we  have  satisfied  ourselves  of  the  general  desire  of  the  natives  to 
receive  instruction  and  to  admit  teachers,  and  also  of  their  wishes  to  carry  on  trade 
with  us.  We  are  enabled  to  report  favourably  on  the  climate,  having  encountered 
but  little  sickness,  and,  providentiaUy,  not  lost  a  single  life.  ..*... Inability  to  cut 
fuel  was  the  principal  cause  of  our  final  stop ; — the  Krooboys,  also,  were  nearly 
exhausted  by  the  immense  labour  consequent  on  the  employment  of  miserably 
insufficient  tools.  Scurvy  likewise  made  its  appearance  among  the  crew,  apparently 
from  an  improper  amount  of  nourishment.  The  actual  turning  back  of  the  vessel 
took  place  while  Mr.  May  and  I  were  absent  in  the  giff,  endeavouring  to  make  a 
higher  ascent.  The  furthest  point  eastward  reached  by  tne  party  was  about  latitude 
9**  30'  north,  and  in  lonsitude  1 1®  30'  east.  They  believed,  from  information  received, 
that  they  were  at  that  place  not  more  than  fifty  miles  from  the  Faro.  The  different 
native  tribes,  for  the  moat  part,  gave  them  the  most  friendly  reception.''  Dr.  Baikie 
and  his  party  reached  the  mouth  of  the  river,  on  their  return,  on  the  4th  of  November 
1854.  *'  During  the  voyage  the  amount  of  sickness  was  very  little,  and  every  case  of 
fever  yielded  to  the  careful,  but  free  administration  of  quinine,  which  was  also  em- 
ployed largely  as  a  prophylactic,  and,  as  it  seemed,  with  great  benefit.  The  trading 
part  of  the  voyage  was  a  great  failure."  In  conclusion.  Dr.  Baikie  remarks  that, 
"  from  all  appearances,  there  is  less  war  and  turmoil,  and  a  greater  feeling  of  security 
along  the  nver  than  formerly ;  as  detached  huts  and  patches  of  cultivated  ground 
are  now  to  be  seen  along  the  banks,  none  of  which,  I  am  assured  by  Mr.  Crowther, 
existed  during  his  visit  m  1841."        

Rtmarks  on  the  Uxle  Arctic  EoepediHany  and  on  the  several  CompleHons  ofihe 
North'Wegt  Passage.     By  Capt.  Sir  E.  Belcher,  i?.iV.,  FJR*A»S. 

On  the  Importance  of  Periodical  Engineering  Surveys  of  Tided  Harbours, 
xUustraUd  by  a  comparison  of  the  Surveys  of  the  River  Mersey ^  by  the  late 
F.  Giles,  C.E,;  and  the  Marine  Surveys  of  the  Port.    By  J.  Boult. 
Mr.  Boult  pointed  out  the  extent  to  which  the  sea  had  encroached  upon  the  land 

at  the  month  of  the  Mersey,  the  average  yearly  encroachment  being  about  six  yards ; 

and  showed  the  consequent  necessity  of  repeated  and  minute  surveys,  fbr  the  purpose 

of  discovering  where  the  sea  encroached,  and  where  deposits  were  laid  down,  with 

the  view  of  preserving  the  harbours  undeteriorated. 

Notes  on  the  Portuguese  Possessions  of  South-west  Africa. 
By  Mr.  Consul  Brand. 

An  Account  of  a  Visit  to  Medina  from  Suez,  by  way  of  Jambo, 
By  Lieut.-Col.  Burton. 

Journey  across  the  Rivers  of  British  Kqffraricu    By  the  Rey.  F.  Fleming. 
This  paper  described  a  joumev  from  the  Gh-eat  Kei  to  the  Q'Nabaga  Riven,  in- 
cluding a  description  of  some  fossil  remains  which  Mr.  Fleming  discovered  nesor 
Q*Nabi«;«. 
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On  Improved  Monographic  PrqfectUms  of  Ae  World. 
By  James  Gall,  Jun.^  Edinburgh. 

Cylindrical  maps  alone  can  represent  the  whole  world  in  one  diagram.  There 
are  only  three  features  in  which  a  cylindrical  map  can  be  accurate : — ^1.  in  Orienta- 
tion ;  2.  Polar  distance;  and  3.  Proportion  of  area ;  but  if  one  of  these  be  obtained,  the 
others  must  be  sacrificed.  The  best  projection  is  that  which  will  divide  the  errorsy 
and  combine  the  advantages  of  each.  Mercator's  projection  sacrifices  Form,  Polar 
distance,  and  Proportionate  area,  to  obtain  accurate  orientation  for  the  navigator ; 
whereas,  to  the  geographer,  Form,  Polar  distance,  and  Proportion  of  area  are  more 
important  than  Orientation. 

Polar  distance  is  obtained  by  making  the  degrees  of  latitude  equal. 

Proportion  of  area  is  obtained  by  projecting  the  degrees  of  latitude  orthographically- 

In  tnese  two  projections  orientation  can  be  correct  at  only  one  line  of  latitude;  but  if 
we  select  the  45th  degree  of  latitude,  and  make  the  orientation  correct  at  that  line, 
the  error  is  halved  on  each  side  and  the  distortion  less  offensive. 

The  projection  which  unites  all  the  advantages  of  the  three,  in  the  best  proportion, 
is  obtained  by  projecting  the  degrees  of  latitude  stereographically,  and  selecting  the 
45th  degree  of  latitude  as  the  line  of  correct  orientation.  It  will  possess  the  following 
advantages : — 

1.  It  gives  a  more  accurate  representation  of  geographical  forms. 

2.  It  gives  a  representation  of  the  whole  world,  including  the  poles. 

3.  It  represents  polar  distance  and  proportionate  area  better ;  and 

4.  It  saves  25  per  cent,  of  the  space  occupied  by  Mercator*s. 

Note. — ^There  is  no  formula  by  which  Mercator's  chart  may  be  projected  ac* 
curatelv,  the  orientation  of  each  degree  being  obtained  by  calculation;  but  aa 
approximation  may  be  obtained  (up  to  the  85th  decree)  by  projecting  the  latitudes 
from  a  point  behind  the  quadrant,  nine  decrees  higher  than  the  base,  and  one-third 
of  the  radius  distant  from  the  centre.  This  approximation  is  so  close,  that  it  cannot 
be  distinguished  except  by  careful  measurement,  and  is  of  use  for  particular  pur- 
poses.   ^ 

An  AccoutU  of  the  Exploration  of  the  Isthmus  of  Darieny  under  Capt. 

Prevost,  i?.iV.  By  J.  M.  Inskip. 
The  greater  part  of  the  country  was  extremely  wooded,  so  much  so  that  the  paerty 
had  to  cut  their  way  through  it,  sometimes  only  being  able  to  advance  at  a  rate  of 
about  two  miles  to  two  miles  and  a  half  a  day;  and  other  parts  were  extremely  swampy, 
presenting  almost  equal  difficulties  to  the  explorers.  He  gives  an  opinion,  tnat,  before 
any  complete  survey  can  be  made,  it  will  be  necessary  either  to  conciliate  or  subdue 
the  Indians,  and  that  the  construction  of  a  canal  across  the  isthmus  will  be  a  work 
alike  of  great  difficulty  and  expense.  A  railway,  however,  may  be  constructed  with- 
out probably  any  greater  difficulties  than  exist  in  many  parts  of  England. 


Extracts  from  Letters  dated  Pungoy  Andongo,  and  St.  Paul  de  Loanda^ 
describing  his  Journey  across  Tropical  Africa,  By  Dr.  Livingston. 
These  papers  speak  of  the  great  value  of  Angola  and  other  Portuguese  posseesioBa 
In  Africa,  commercially,  more  especially  to  the  British,  by  whom  they  have  been  long 
neglected,  principally,  it  would  appear,  from  the  slave  trade  having  interfered  with 
legitimate  commerce,  which,  however,  is  now  being  rapidly  developed ;  the  export 
slave  trade  having  been  altogether  abolished,  and  the  condition  of  the  domestic  daves 
very  much  ameliorated.  ^ 

On  the  Preadamitic  Condition  of  the  Globe.    By  Prof.  MacDonald. 


The  Geographical  and  Historical  Results  of  the  French  Scientific  Expedition 

to  Babylon.    By  Dr.  Julius  Oppert. 

Dr.  Oppert  stated  that  he  had  spent  two  years  on  the  site  of  Babylon,  examining 

the  cuneiform  inscriptions  on  the  bricks  and  stotie  slabs.     Babylon  covered  rather 

more  than  an  area  of  200  square  miles,  being  about  two  and  a  half  times  as  great  as 
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the  site  of  London.  But  all  this  space  was  not  inhabited,  there  being  immense  fields 
to  supply  the  city  with  corn  and  pasture  in  case  of  siege.  Dr.  Oppert  gave  a  brief 
description  of  the  cuneiform  inscriptions,  and  the  principle  on  which  particular  char 
racters  were  chosen  to  represent  particular  objects  and  ideas. 


NoUs  en  the  late  Arctic  Expeditions.    By  Capt.  Sherard  Osborn,  R.N. 


On  Hartlepool  Pier  and  Port  as  a  Harbour  of  R^uge, 
By  Sir  B.  F.  Outram,  MJ>.,  C.B,y  FM.S. 


Notes  on  the  Hindu-  Chinese  Nations  and  Siamese  Rivers^  with  an  Account 
of  Sir  John  Bowring's  Mission  to  Siam.  By  Harry  Parkes,  HJi. 
Consulj  Amoyy  China. 

The  author  states  that  the  population  of  Birma,  Siam,  and  Cochin-China,had  formerly 
been  considerably  over-estimated.  The  population  of  Birma  was  about  five  millions, 
that  of  Siam  six  millions,  and  that  of  Cochin-China  thirteen  millions.    This  woudd 

five  to  Birma  and  Siam  a  population  of  twenty-three  to  the  square  mile ;  but  when 
ue  allowance  was  made  for  the  extent  of  the  jungles,  and  other  land  incapable  of 
habitation,  this  scale  would  not  appear  low.  Cochin-China  has  a  greater  population 
on  account  of  its  greater  fertility,  industry,  and  enterprise.  The  products  of  these 
countries  were  generally  the  same, — rice,  cotton,  bees'-wax,  ana  various  metals. 
Siam  had  the  greatest  resources,  and  must  receive  the  preference  as  a  commercial 
nation ;  for  though  Cochiu*China  had  gold  and  other  precious  metals,  it  was  deficient 
ill  staple  commodities.  The  Malay ese  were  subjected  to  Siam,  but  only  gave  tribute 
when  Siam  was  in  a  condition  to  enforce  it.  As  a  distinct  language,  it  was  consi- 
dered by  the  best  scholars  that  Siamese  could  not  have  existed  for  more  than  four 
centuries  at  the  most ;  their  sacred  writines  were  still  in  the  Camboja  character,  and 
the  language  of  the  chiefs  had  many  Camboja  words,  thev  being  descended  from  that 
people,  who  appeared  to  have  subjected  the  Siamese.  The  dress  of  the  Siamese  was 
very  picturesque,  and  the  mountaineers,  like  the  mountaineers  of  Scotland  and  other 
countries,  wore  dresses  of  a  piaid  pattern.  With  reference  to  Sir  John  Bowrine's 
mission,  Mr.  Parkes  stated  that  it  was  rendered  necessary  in  consequence  of  me 
monopolies,  restrictions,  and  impediments  placed  on  our  trade  by  the  last  king  of 
Siam.  In  1826  the  British  obtained  permission  to  trade  in  Siam,  but  the  treaty  was 
not  observed  during  the  last  reign.  The  present  king  came  to  the  throne  in  1851^ 
and  Sir  John  Bowring  visited  him  in  April  of  this  year,  and  met  with  a  very  friendlv 
reception.  Mr.  Parkes  then  described  the  advantages  of  the  treaty  concluded. 
Instead  of  the  very  restrictive  duties  formerly  imposed,  there  was  now  to  be  an  import 
duty  of  three  per  cent.,  payable  either  in  money  or  in  kind,  and  permission  was  ^tven 
to  the  Britbh  to  purchase  houses  and  lands,  and  even  build  ships  in  their  rivers. 
And  in  accordance  with  the  memorial  sent  to  the  British  Government  from  Glasgow 
and  other  places.  Sir  John  Bowring  arranged  that  a  consul  be  appointed  to  take 
British  interests  under  his  charge,  on  the  same  principle  which  obtams  in  the  Levant 
and  China.  The  prospects  of  commerce  with  Siam  were  very  hopeful.  The  Siamese 
were  not  a  manufacturing  people,  and  would  be  ready  to  take  manufactures  in  return 
for  their  produce.  In  1840,  the  value  of  onr  trade  with  Siam  was  about  half  a 
million,  and  there  was  reason  to  hope  that  in  ten  years  hence  it  might  amount  to 
ig4,000,000  or  ig5,000,000.  Their  rice  was  perhaps  the  best  in  the  worid,  and  the 
cultivation  of  this  crop  might  be  extended  to  almost  any  amount.  Mr.  Parkes 
exhibited  several  of  their  books,  which  consisted  of  prepared  leaves  tied  together,  and 
specimens  of  native  hemp,  the  wood  of  the  gamboge  tree,  gamboge  in  its  rough 
manufactured  state,  and  specimens  of  their  hardware,  cutlery,  and  domestic  utensUs. 
With  regard  to  their  physiological  characteristics,  they  were  described  to  be  6  ft.  2  in. 
in  height,  being  shorter  than  the  Chinese  and  taller  than  the  Malays.  Their  beards 
were  plucked  out  by  the  roots,  the  hair  was  shaved  from  the  back  of  their  heads, 
kaving  a  tuft  on  the  front  of  the  head,  which  being  with  both  sexes  kept  cut  to  the 
length  of  an  inch,  presented  very  much  tlie  appearance  of  a  blacking-brush.  The 
tern  of  both  sexes  were  dyed  of  a  deep  bl^k  colour,  and  their  moutns  were  couti-* 
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nnally  filled  with  a  quid  of  tobaocO)  betel,  and  other  condimeiits.  There  were  many 
free  schools  in  Siam  ;  education  was  conducted  bv  the  priests,  and  four-fifths  of  the 
people  could  read.  Their  principal  town,  Bankok,  had  a  population  exceeding  that 
of  Glasgow. 

Hurricanes  in  the  West  Indies  and  the  North  AUan^from  1493  to  1855. 

By  Seiior  Andres  Poey,  of  Havana, 
A  chronoloffical  table,  comprisinfir  364  cyclone  hurricanes,  ^hich  have  occurred  in 
the  West  Indies  and  in  the  North  Atlantic  widiin  362  years,  from  1493  to  1855,  with 
a  bibliographical  list  of  300  authors,  books  and  periodicals. 

AoeowU  of  the  Ascent  of  Mont  Biane  by  a  new  Route  from  i/ie  Sideofltafy* 

By  J.  N.  Rambat. 


Ascent  of  the  Mountain  Sumeru  Parbut.  By  Capt  Robertson. 
,  In  October  1851,  Lieut.  Sandilands,  of  the  8th  (the  King's  reffiment),  and  myself 
visited  Uie  hot  springs  of  Jumnotsi.  One  of  the  Brahmins  of  iCursallee,  who  acted 
as  our  guide,  showed  us  a  memorandum  of  Lieut.  Yule,  of  the  Bengal  Engineers, 
recording  an  attempt  to  reach  the  summit  of  the  ridge  which  separates  the  waters  of 
the  Jumna  from  those  of  the  Touse.  At  the  season  when  Lieut.  Yule  made  this 
attempt  there  was  a  ereat  deal  of  snow  on  the  mountain,  and  he  was  unable  to  reach 
the  summit  of  the  ridge ;  but  it  appeared  to  him  that  at  a  later  season  of  the  year  the 
point  might  have  been  reached  without  difficulty ;  even  the  snowy  peaks  above,  it 
seemed  to  him,  might  not  have  proved  inaccessible.  Confiding  in  Lieut  Yule's 
epini<m,  and  there  being  very  little  snow  on  the  mountain,  Lieut  Sandilands  and 
myself  resolved  to  make  an  effort  to  reach  the  summit  of  one  of  these  peaks  called 
fiumeru  Parbut.  We  promised  the  Brahmin  50  rupees  if  he  would  accompany  us 
and  act  as  our  guide.  He  agreed  to  do  so,  and  engaged  five  rajpoots  to  join  the 
party. 

On  the  28th  we  slept  at  Reshi  Wodar,  a  spot  near  the  hot  springs,  two  hours  and 
twenty  minutes  from  Kursallee,  the  last  village  on  the  Jumna.  On  the  29th  we 
removed  our  tent  from  Reshi  Wodar  to  a  small  plateau  under  a  peak  called  Dhotee 
Tlba.  This  plateau  is  situated  in  the  region  between  the  upper  Umit  of  the  growth 
of  shrubs  and  the  snow,  at  about  one*half  of  its  height.  The  elevation  above  the  sea 
was  probably  between  13,000  and  14,000  feet.  After  the  sun  set  the  air  became 
intensely  cold.  A  soda-water  bottle,  filled  with  water,  we  found  next  morning  burst. 
We  had  employed  a  gang  of  people  to  carry  up  wood  to  our  bivouac,  and  kept  a  fijra 
burning  all  night  in  front  of  our  tent. 

Mr.  D'Aguilar,  the  chaplain  of  Meerut,  who  had  arrived  at  Kursallee  in  the 
morning,  hearing  of  our  projected  attempt,  resolved  to  join  our  party,  and  came  up 
to  the  bivouac  in  the  evening.  Mr.  D'Aguilar  was  badly  provided  with  blankets  and 
clothing,  and  he  suffered  so  much  from  the  cold  that  he  was  unable  to  sleep.  He 
spent  the  nieht  miserably,  cowering  over  the  fire,  with  his  blankets  huddlea  round 
him.  Sandilands  and  I  lay  down  on  our  cots  without  undressing,  and  covering 
ourselves  with  a  pile  of  blankets,  slept  soundly,  and  did  not  feel  the  cold.  The 
Brahmin,  the  five  rajpoots,  and  the  two  guides  of  Mr.  D'Aguilar,  slept  in  Mr. 
D'Aguilar's  tent.  The  whole  party  stript  to  the  skin;  they  lay  down  .close  together, 
and  covered  themselves  with  their  clothes  and  blankets.  This  is  the  way  that  the 
mountaineers  always  bivouac.  The  ascent  from  Reshi  Wodar  to  our  tent  occupied 
two  hours  and  nine  minutes. 

At  ten  minutes  past  eight  on  the  following  morning  we  left  our  tent  In  one  hour 
and  thirty-five  minutes  we  reached  a  flat-topped  glacier.  Here  the  breathing  and 
vision  of  Sandilands  and  several  of  the  guides  were  a  good  deal  affected.  From  this 
point  to  the  summit  of  the  ridge,  which  separates  the  feeders  of  the  Jumna  from 
those  of  the  Touse,  called  by  the  natives  Banderpouch  ke  Ghattee,  we  were  an  hour 
and  twenty-one  minutes.  From  the  top  of  this  ridge — which,  I  believe,  was  never 
before  reached  by  any  travellers,  and  which  the  natives  affirmed  had  never  been 
reached  either  by  them  or  by  any  inhabitants  of  their  valley — the  view  was  magnifi^ 
cent.    Below  us  was  a  great  valley  of  ice,  the  glacier  from  which  the  Touse  issues. 
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On  the  right  of  the  glacier  rose  the  three  mat  Jumnotsi  peaks,  designated  in  Sheet 
65  of  the  Trigonometrical  Survey  of  India  Black  £,  Great  E.  and  Little  £,  the 
attitudes  of  which,  as  given  in  map,  are  21,155,  20,916  and  20,122  feet.  The  peaks 
designated  in  the  Trigonometrical  Survey  Great  £.  and  Little  £.  are  the  two 
summits  of  a  mountain  which  the  natives  call  Banderpouch.  On  the  left  the  glacier 
was  bounded  by  a  wall  of  precipices,  terminating  in  the  lofty  snow-covered  peak  of 
Sumeru  Parbut.  The  height  of  this  peak  is  not  given  in  the  Survey  Map ;  but, 
from  its  appearance,  as  compared  with  that  of  the  measured  peaks,  and  also  from  the 
height  it  rises  above  the  limit  of  perpetual  snow,  I  should  estimate  its  altitude  at 
about  1(^,000  feet.  The  altitude  of  Banderpouch  ke  Ghattee  I  estimate  at  about 
16,000  feet 

In  making  my  agreement  with  the  Brahmin,  I  was  under  the  impression  that 
Sumeru  Parbut  was  one  of  the  measured  peaks,  and  it  was  not  until  I  reached  Ban- 
derpouch ke  Ghattee  that  1  discovered  my  mistake.  As  soon  as  I  did  so,  I  wished 
to  alter  our  route,  and  to  attempt  the  ascent  of  Banderpouch.  But  the  Brahmin 
would  not  agree  to  this  :  he  affirmed  that  Banderpouch  was  inaccessible.  We  there- 
fore turned  to  oiyr  left,  and  scaling  the  precipice,  and  creeping  along  its  narrow  ser* 
rated  ridge,  in  two  hours  and  thirty  minutes  the  Brahmin  and  myself  reached  the 
summit  of  Sumeru  Parbut.  Mr,  D'Aguflar,  finding  that  he  could  not  proceed 
ftirther  without  being  obliged  to  bivouac  for  another  flight  in  the  cold,  had  left  us  at 
the  foot  of  the  ascent  leading  to  Banderpouch  ke  Ghattee.  Lieut.  Sandilands  reached 
a  point  within  about  half  an  hour  of  the  summit,  when  he  found  himself  so  severely 
affected  by  the  rarefied  atmosphere  that  it  was  physically  impossible  for  him  to 
proceed.  When  he  turned  he  was  attended  by  only  one  of  the  rajpoots,  all  the  othen 
naving  deserted  iiim  before. 

My  Brahmin  guide,  a  very  fine  athletic  young  man  of  25,  did  not  seem  to  suffer 
in  the  least,  but  on  our  return  to  our  tent  he  was  unable  to  eat  his  bread.  My  eyes 
ached  a  little,  my  breathing  was  a  good  deal  affected,  and  my  spirits  very  much 
depressed ;  but  I  retained  sufficient  energy  and  physical  power  to  persevere  almost 
continuously  in  the  exertion  of  climbing,  and  on  my  return  to  our  tent,  my  appetite 
^as  not  at  all  affected,  and  I  ate  a  hearty  supper.  It  was  a  quarter  to  two  when  we 
reached  the  summit  When  I  commenced  my  ^ournev  to  Jumnotsi  1  had  no 
intention  of  attempting  the  ascent  of  any  culminating  point,  and  did  not,  therefore, 
provide  myself  with  any  instrument,  excepting  a  thermometer  and  a  surveying  com- 
pass. Several  weeks  before  I  had  broken  my  thermometer,  and  was  therefore 
unfortunately  totally  destitute  of  the  means  of  making  observations.  I,  however, 
observed  that  the  surface  of  the  snow  was  melting, — a  little  rill  of  water  trickled 
down  on  the  face  of  a  fragment  of  rock  which  projected  through  the  snow.  This 
proves  that  at  two  o'clock  m  the  afternoon  on  the  30th  of  October,  at  an  altitude  of 
18,000  feet,  the  sun  has  sufficient  power  to  raise  the  temperature  above  the  freezing- 
point. 

At  ten  minutes  after  two  we  commenced  our  descent.  In  1  hour  and  27  minutes 
we  reached  the  bed  of  the  glaciers  ;  in  53  minutes  Banderpouch  ke  Ghattee,  where 
we  rejoined  Sandilands  and  one  of  the  rajpoots ;  in  67  minutes  the  lower  edge  of 
the  DhoteeTiba  glaciers;  and  in  I  hour  and  17  minutes,  at  38  minutes  after  six, 
we  rejoined  our  tent.  The  total  time  occupied  in  the  descent,  from  the  time  we  lefi 
the  summit  until  we  reached  the  tent,  was  4  hours  and  28  minutes.  On  the  followinff 
day  we  continued  our  descent  to  Kursallee,  which  we  reached  in  4  hours  ana 
11  minutes.  Before  reaching  the  edge  of  the  Dhotee  Tiba  glacier  we  had  been 
enveloped  in  a  dense  mass  of  cloud  which  entirely  concealed  every  landmark.  We 
were  very  apprehensive  that  we  should  have  missed  our  tent.  Had  we  done  so,  we 
should  probably  have  perished  before  morning.  Next  day,  before  we  reached  Kur- 
sallee, the  first  snow  of  the  season  began  to  fall,  so  that  the  opportunity  of  further 
exploring  the  icy  regions  of  the  mountains  was  gone. 

I  am  now  about  to  rejoin  my  regiment  in  India,  and  am  likely  to  be  stationed 
within  reach  of  the  Himalayas,  so  Uiat  I  hope,  in  the  autumn  of  1854  or  1855,  to 
pay  another  visit  *o  Jumnotsi.  Should  I  do  so,  I  purpose  to  encamp  in  the  plateau 
between  Dhotee  Tiba  and  to  devote  three  or  four  days  to  an  attempt  to  ascend  one 
of  the  great  Jumnotsi  peaks,  having  found  by  experience  that  I  suffer  comparatively 
little  from  the  rarefaction  of  the  atmosphere ;  and  having  tested  the  intrepidity  and 
energy  of  the  Brahmin  guide,  I  am  in  hopes,  if  I  can  discover  an  accessible  path, 
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that  I  shall  be  able  to  reach  the  summit  of  one  of  the  Jumnotsi  peaks.  I  concern 
that  the  successful  ascent  of  so  lofty  a  mountain,  and  the  demonstration  which  would 
be  thereby  afforded  of  the  capacity  of  tlie  human  frame  for  physical  exertion,  at  an 
elevation  of  upwards  of  20,0(K)  feet,  would  in  itself  be  an  interesting  fact.  I  should 
also  endeavour  to  carry  up  with  me  a  thermometer  and  barometer ;  and  if  able  to 
register  observations  maae  with  these  instruments  on  the  summit  of  the  mountain, 
such  observations  would  doubtless  be  esteemed  both  valuable  and  interesting. 

Notices  of  Journeys  in  the  Himalayas  o/Kemaon.    By  Adolphe  Schla- 

GiNTWEiT  and  Robert  Schlagintweit,  {Communicated  by  Col.  Sykes» 

F.R.S.) 

We  lefl  Nainee  Tal,  where  we  had  made  several  geological  excursions  in  the 
outer  ranges  of  the  Himalayas,  on  the  16th  and  20th  of  May,  taking  two  different 
routes  to  Milum  in  Johar.  My  brother  Robert  went  by  Alroorah  Bageom  and 
Gheigaon  to  Munshari,  and  from  thence  to  Milum ;  I  myself  went  up  the  Suijoo 
valley  to  Kathi,  the  last  village  in  the  Pindaree  valley,  for  the  purpose  of  examining 
the  Pindaree  glaciers.  When  I  was  on  the  spot  I  had  some  conversation  with  the 
natives  about  a  pass  across  the  high  chain  of  Nanda  Kot  and  Nanda  Devi  from  Pin- 
daree directly  to  Milum,  which  I  had  been  informed  in  Nainee  Tal  had  some  twenty- 
iive  years  ago  been  made  by  Mr.  Traill,  Commissioner  of  Kemaon.  I  soon  found 
that  the  brave  Danpoor  people  would  be  more  willing  to  go  than  1  had  at  first  ex- 
pected ;  I  promised  them  a  good  remuneration,  gave  them  each  a  piece  of  green 
gauze  for  protecting  their  eyes  against  the  snow  glare,  of  which  they  were  exceed* 
ingly  afraid,  and  allowed  them  to  offer  to  the  Nanda  Devi  on  the  top  of  the  pass  some 
goats  and  other  things,  which,  being  very  superstitious,  they  considered  of  the  utmost 
importance.  Only  one  man  out  of  the  one  hundred  who  had  accompanied  Mr.  Traill 
twenty-five  years  ago  could  be  found,  being  the  only  one  who  knew  anything  about 
the  route ;  he  was  a  valuable  guide.  Two  strong  Danpoor  men  accompanied  me 
with  thirty  people. 

1  left  Kathi  on  the  28th  of  May,  arrived  at  Pindaree  on  the  29th,  slept  on  the  30lh 
on  some  rocks  free  of  snow  above  the  Pindaree  glacier,  and  on  the  evening  of  the 
31st  we  encamped  on  the  other  side  of  the  Nanda  Kot  range  in  the  highest  Koeriko 
on  the  foot  of  tne  Soan  glaciers.  We  had  a  rather  uncomfortable  night  on  the  30th, 
where  we  slept  without  any  tent  or  other  protection  in  the  open  air,  in  a  place  called 
Shoeraji  Koerik,  on  the  right  side  of  the  Pindaree  glacier  above  the  limits  of  all  shrub 
vegetation ;  on  account  of  the  very  steep  ascent  over  rocks,  it  would  have  been 
indeed  impossible  for  the  people  without  great  risk  of  life  to  have  carried  up  great 
heavy  loads  like  tents,  &c.,  all  which  1  had  therefore  sent  round  by  Namik.  We 
started  on  the  31st  at  half-past  2  a.m.  I  was  obliged  to  leave  behind  four  penona 
who  had  got  very  unwell  m  the  night.  The  snow  was  hard  and  easy  to  walk 
on,  on  account  of  the  cold  night,  and  we  steadily  rose  higher  and  reached  the  sum- 
mit of  the  pass  at  8  o'clock : — only  the  last  ascent  to  the  pass  over  very  steep  icy 
snow,  when  we  were  obliged  to  cut  hundreds  of  steps,  was  rather  tiring  for  niien 
already  fatigued  by  a  bad  night  and  a  long  march.  I  halted  one  hour  on  the 
pass  for  making  my  observations,  and  tlien  we  went  on.  The  pass  does  not  lead  over 
the  main  ridge  of  the  snowy  rane^e ;  it  only  leads  to  the  extensive  snow-fields  whicb 
feed  the  Pindaree  glacier,  since  the  glacier  coming  down  a  very  steep  valley  is  broken 
up  in  icy  cliffs  and  needles.  We  had  to  walk  for  nearly  two  hours  over  the  snow 
fields  of  the  upper  Pindaree  glacier  before  we  reached  the  second  pass  which  leads 
down  to  the  Soan  valley.  Here  we  began  to  feel  the  effect  of  the  sun  and  the  snow- 
glare.  My  people  lay  down  constantly  on  the  ice,  and  I  had  much  difficulty  in 
pushing  them  on.  The  thermometer,  which  had  been  with  us  on  the  pass  32®  Fahr.» 
rose  between  10*»  and  11°  when  we  were  walking  nearly  on  the  same  level,  but 
sheltered  from  the  cold  wind,  to  55°  in  the  sun,  which  we  all  found  an  oppressive  heat 
up  here.  At  eleven  we  reached  the  second  pass,  from  whence  we  discovered  Nanda 
Devi  and  the  Milum  mountains. 

All  the  time  we  had  been  in  sight  of  the  hieh  snowy  peaks  which  surround  the 
Pindaree  glacier  I  had  been  able  from  several  places  to  take  angles  to  the  principal 
points,  and  1  hope  my  observations  may  not  be  without  some  result  for  the  oregraphj 
and  geology  of  this  part  of  the  snowy  range.     I  halted  one  hour  and  a  half  again  on 
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the  second  pass,  which  is  only  very  little  lower  than  the  first,  and  then  we  descended 
over  steep  snowy  declivities  to  the  Scan  glacier.  After  halting  several  times  for 
making  my  observations,  we  arrived  at  5  o  clock  at  the  Nassapanpatti  Koerick  in  the 
upper  Soan  valley,  where  we  slept  very  well  under  the  shelter  of  some  rocks.  The 
next  day  we  went  down  to  Martoli,  and  on  the  2nd  of  June  1  had  the  pleasure  of 
meeting  my  brother  Robert  at  Miluro,  who  had  been  going  from  Almora  by  Mun- 
shari  to  Milum  with  the  greater  part  of  onr  instruments. 

I  am  not  able  to  give  absolute  heights  for  the  passes,  on  account  of  not  having 
received  the  corresponding  observations  from  the  plains ;  but  calculating  my  obser- 
vations by  those  made  by  my  brother  Robert,  and  assuming  the  height  of  these  places 
as  given  in  the  maps  (though  I  cannot  be  responsible  for  them  in  any  way\  I  find 
that  the  height  of  the  pass  will  be  about  1 7»950  English  feet.  I  had  not  the  least 
suflTered  in  the  eyes  from  the  snow  glare,  and  some  of  my  people  who  had  got  in- 
flamed eyes  were  soon  all  well  again.  I  had  still  with  me.  my  draftsman  Eleazar  and 
one  Kidmutgar,  who  both  wanted  to  accompany  me,  but  the  poor  people  got  fearfully 
exhausted  up  there,  and  I  was  very  glad  to  see  them  safely  brought  down  to  the  foot 
of  the  Soan  glacier. 

At  Milum  we  found  that  Manee,  the  clever  Putwaree  of  the  Johar  district,  had 
made  the  best  arrangements  he  could  in  this  place,  and  we  made  ourselves  quite 
comfortable  in  a  little  native  house  cleaned  out  for  us.  We  stopped  some  days  at 
Milum  for  putting  up  our  instruments,  and  setting  regularly  to  work  our  assistants, 
plant  collectors,  &c.  Then  mv  brother  Robert  and  myself  went  up  to  the  foot  of  a 
glacier  just  above  the  Pachu  village,  in  order  to  take  a  closer  view  of  the  Nanda  Devi 
group  which  rises  just  behind  the  glacier.  We  sent  two  days  before  seven  people  to 
examine  the  different  sides  of  the  little  glacier  valley,  and  on  the  10th  of  June  we 
succeeded  in  reaching  the  summit  of  a  rocky  crest  just  stretching  out  eastward  from 
Nanda  Devi,  from  whence  we  had  a  very  extensive  view  of  all  the  Himalaya  range, 
from  Dharma  over  Oota  Dhorra  to  Nanda  Devi  and  the  Nanda  Kot  group.  Tne 
height  of  the  peak  is  as  nearly  the  same  as  possible  as  that  of  Traill's  pass,  about 
17,900  English  feet;  but  being  no  pass,  but  an  isolated  peak  surrounded  by  deep 
precipitous  valleys,  it  was  a  much  better  place  for  studying  the  structure  of  this 
part  of  the  Himalayas,  and  for  taking  angles  with  our  theodolite,  than  the  pass  had 
teen. 

We  left  our  camp  at  four  o'clock  in  the  morning,  and  after  a  continual  ascent  over 
rocks  and  snow  masses  on  the  right  side  of  the  Pachoo  glaciers,  we  reached  the 
summit  at  half-past  10  a.m.  We  found  no  particular  difficulties;  for  it  would  be 
scarcely  worth  mentioning  those  which  are  always  to  be  met  with  in  going  up  to 
such  a  place.  We  were  accompanied  by  thirteen  strong  Bbotias  for  carrying  our 
instruments,  some  ropes  and  some  provisions.  The  top  was  rather  confined,  and  we 
managed  to  find  a  little  lower  a  sheltered  place  where  we  got  up  a  little  fire  with 
some  bits  of  wood  brought  up  from  the  valley,  and  there  we  placed  our  Bbotias  to 
warm  themselves  until  we  had  completed  our  observations  on  the  top.  We  were  able 
to  remain  from  lO^*  SO"*  a.m.  until  3  in  the  afternoon ;  the  temperature  was  from  35^ 
to  38°  Fahr.  Some  of  our  people  complained  of  severe  headache ;  we  ourselves 
experienced  only  once  a  little  feeling  of  headache,  which  soon  went  off  again.  The 
ascent  was  rapid  and  agreeable  after  having  passed  the  dangerous  and  much-cre- 
viced places  of  the  snow.  On  our  return  we  went  on  sliding  down  the  pretty 
hard  snow -fields  with  great  velocity,  and  we  arrived  at  half-past  hve  at  the  foot  of 
the  moimtain  glacier,  whence  we  walked  down  leisurely  to  our  camp,  where  Manee 
and  our  people  awaited  our  arrival. 

After  staying  two  days  more  for  completing  our  observations,  we  returned  to 
Milum,  where  our  yoimg  assistant  Daniel,  a  young  East  Indian  of  good  education, 
had  made  very  good  barometrical  observations,  &c.  during  all  the  time.  We  remained 
in  Milum  till  U)e  16th,  occupied  with  magnetic  observations  and  photographic  ex- 
periments. Our  photographic  apparatus,  which  acted  very  well,  produced  a  marvel- 
kms  effect  among  the  bhotias.  We  shall  have  the  honour  of  sending  you  soine  of 
our  photographs  from  Simla  or  Agra,  where  only  we  shall  find  time  to  take  positive 
copies  from  our  negatives. 

On  tlie  16th  we  again  left  Milum  to  examine  the  great  Milum  glacier.  It  is 
the  largest  we  have  seen,  eight  or  ten  English  miles  long  and  3000  feet  broad ;  no 
glacier  in  the  Alps  is  equal  to  it  in  size. 
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On  the  18th  we  pushed  on  our  camp  to  a  small  rocky  crest,  which  rises  in 
the  midst  of  snow  and  ice  masses  of  the  glacier;  it  is  called^  Rata  Dak  or  Red 
Mountain.  It  <^ered  us  an  excellent  view  of  the  mountains  surrounding  tlie  upper 
part  of  the  Milum  glacier.  The  height  of  the  mountain  is  about  16)500  English  feet; 
we  were  much  above  the  limit  of  all  shrub  Tegetation,  and  only  light  loads  could 
be  carried  up  through  the  narrow  and  steep  rocky  ascent,  over  which  passed  the  aoity 
possible  way.  We  had  the  first  day  a  want  of  fuel.  Our  sixteen  Bhotias  declared 
it  was  impossible  to  go  on  any  further.  They  walk  well  on  rocks,  but  they  are  much 
afinaid  of  snow  and  ice,  and  especially  of  the  glacier  crevices.  Nevertheless*  we  left 
our  camp  early  in  the  morning  on  the  10th,  fastened  to  each  other  by  strong  ropes, 
which  materially  increased  the  courage  of  the  Bhotias.  We  went  on  over  the  glacier. 
After  some  hours  we  reached  the  most  difficult  place,  a  very  steep  descent  of  the 
glacier,  about  1000  feet  high.  One  of  us  went  on  before  fastened  to  the  rope  for 
examining  the  road,  and  for  ascertaining  whether  the  fresh  snow  on  the  sides  of  the 
crevices  was  solid  enough  for  supporting  us.  Our  people  followed  with  quiet  resi^ 
nation ;  they  had  a  long  time  before  given  up  every  pretension  to  a  judgment  of 
their  own  of  the  way  we  had  to  take. 

After  several  attempts  we  succeeded  in  reaching  the  upper  part  of  the  descent,  and 
we  found  ourselves  on  comparatively  level  snow  fields.  We  thought  ourselves  to  be 
pretty  near  to  the  end  of  our  wandering, — a  black  rocky  crest  on  the  termination  of 
the  Milum  n6v6;  but  as  is  often  the  case,  the  snow  masses  seemed  to  become 
larger  and  longer  the  more  we  ascended.  The  influence  of  the  height  made  itself 
now  remarkable  in  a  very  different  way  with  the  different  people.  We  ourselves  felt 
not  the  least  headache,  we  had  been  acclimatized  by  degrees,  and  we  found  our 
thick  Indian  pith  hats  an  excellent  protection  against  the  sun,  which  is  felt  in  India 
much  more  than  in  the  Alps ;  some  of  our  people  who  tried  to  stimulate  themselves 
by  brandy  complained  of  severe  headache,  but  we  all  were  tired  and  exhausted  in  a 
remarkable  way,  which  may  have  been  owing  partly  to  the  fatigues  of  the  ascent,  and 
partly  to  the  rarefied  air.  At  last,  at  1  o'clock,  we  reached  the  highest  part  of  Uie 
snow  on  the  fbot  of  the  little  rocky  crest ;  the  barometer  indicated  just  half  the 

Eressure  of  the  atmosphere ;  it  stood  at  380  millimetres ;  compared  with  MUum,  the 
eight  must  be  about  19,100  English  feet,  or  a  little  more*.  We  went  up  to  the 
rocks  behind,  from  whence  we  had  a  fine  view  over  a  part  of  Tibetan  mountain  ranges 
which  lay  just  below  us.  We  were  separated  from  it  by  very  steep  impassable 
rooky  precipices  fVom  the  south ;  as  is  generally  the  case  here  in  the  afternoon, 
heavy  clouds  came  up,  but  over  Tibet  was  a  clear  dark  blue  sky.  Our  people  ui^ged 
us  to  return ;  at  half-past  four  we  started,  and  went  on  as  quick  as  we  could  over  the 
places  where  we  had  to  fear  avalanches,  the  snow  being  much  softened  by  the  sun ; 
and  at  half-past  five  we  reached  the  foot  of  tlie  difficult  steep  ascent  of  the  glacier, 
where  we  were  quite  out  of  danger. 

The  mountains  in  the  neighbourhood  of  the  Milum  glacier  offer  a  great  interest 
for  geological  researches.  The  crystalline  schists  of  the  central  parts  of  the 
Himalayas  are  here  overlaid  by  fossiliferous  sedimentary  strata  of  the  Silurian  forma- 
tion. We  were  fortunate  enough  to  gather  a  pretty  large  collection  of  well-preserved 
Silurian  fossils,  both  near  our  camp  on  Rata  Dak  and  on  the  highest  points  above 
19,000  feet,  which  we  reached,  since  the  mountains  are  quite  void  of  vegetation.  We 
had  a  very  good  occasion  for  examining  the  transition  from  the  crystalline  schists 
into  the  sedimentary  strata.  We  convinced  ourselves,  that  what  appears  stratification 
in  the  crystalline  schists  is  here  at  least  no  stratification,  but  merely  foliation  or 
cleavage.  The  cleavage  is  easily  traceable  into  the  sedimentary  strata,  where  we  see 
therefore  (1)  cleavage,  (2)  the  true  stratification,  both  often  very  confused,  and  difficult 
in  the  beginning  to  be  distinguished  from  each  other.  We  are  much  pleased  with 
the  beauty  of  the  Himalayas  in  the  central  parts,  and  with  the  glaciers ;  the  forms  of 
the  mountains  are  exactly  like  the  Alps,  but  the  dimensions  are  much  mnder.  The 
upper  Pindaree  valley,  the  beautiful  gorge  above  Munshari,  and  the  mountains 
between  Pindaree  and  Milum  can  only  be  compared  for  beauty  and  grandeur  with 
the  finest  parts  of  the  Bernese  and  Savoy  Alps.  The  large  Milum  valley  is  like  all 
high  similar  valleys,  rather  a  little  more  monotonous ;  it  lies  above  the  limits  of  all 

*  4600  feet  higher  (the  exact  elevation  above  the  barometer  has  been  determiiied  tci. 
gonometrically). 
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trees ;  it  can  be  compared  widi  the  elevated  Talley  of  the  Eugadin  in  the  Grisont,  bat 
the  valley  and  the  mountains  on  both  sides  are  about  twice  as  high.  In  a  few  dajrt 
we  shall  go  out  to  Tibet  by  Oota  Dhoora  and  Laptel.  We  ffo  both  alone,  sending  all 
onr  followers  to  Badrinath.  We  shall  be  of  course  disguised  as  Bhotias.  Manee,  the 
Putwaree  of  Johar,  and  ten  Bhotias  with  fifteen  Joopoos,  will  accompany  us.  We 
take  with  us  a  selection  of  the  best  and  mosir  portable  instruments,  and  if  it  is  in  any 
way  possible  we  hope  to  go  to  Mansarower,  the  holy  lakes  of  Tibet.  The  only  thing 
we  have  really  to  fear,  is  that  the  present  war  between  the  Tibetans  and  Nepalese 
may  interfere  with  our  route. 

On  the  Amazon  and  Atlantic  Wdter-caurses  of  South  America. 
By  Senor  Susini. 

SeBor  Susini,  in  his  introductory  observations,  states,  that  of  all  the  diplomatio 
questions  of  the  present  period,  the  roost  important  and  the  most  valuable  as  regards 
Spain  is  that  of  the  ftee  navigation  of  the  above-mentioned  majestic  rivers  and  ^eir 
tributaries.  The  regions  watered  by  the  Amasonas,  reclaimed  from  the  savage  tribes, 
ferocious  animals,  and  noxious  reptiles  which  now  infest  them,  and  traversed  by  the 
ploughshare,  might  be  capable  of  sustaining  the  population  of  the  entire  slobe.  The 
district  in  question  is  pre-eminently  adapted  for  the  growth  of  rice,  which  commonly 
yields  there  fortyfold,  and  which  is  reaped  five  months  after  being  planted  in  the 
ground,  irrespective  of  season.  Sefior  susini  describes  generally  ttie  charaoteristicf 
of  the  South  American  climate  and  soil. 


STATISTICS. 


Noiee  an  the  Application  qfSkUistios  to  questions  in  Medical  Scienee^par^ 
ticularfy  as  to  the  External  Causes  of  Diseases.  By  W.  P.  Alison, 
M.D.  Edinburgh,  D,C,L.  Oxon.  Emeritus  Prt^sor  ^  Practice  of  Medi' 
cincy  Edinburgh^  Sfc.  Sfc. 

Tbb  object  of  this  paper  was  to  show  that,  notwithstanding  the  plausible  objectiona 
often  made  to  statistical  inquiries,  as  being  applicable  to  the  support  of  so.  many 
principles,  as  to  give  little  real  support  to  any,  there  are  various  questions  in  medical 
Bcience,  of  the  utmost  practical  importance,  which  admit  of  a  perfectly  satisfactory 
solution  in  this  way,  and  in  no  other ;  because  the  present  state  of  science  does  not 
enable  us,  nor  afford  any  prospect  of  our  being  soon  enabled  to  understand  the  inti* 
mate  nature  either  of  diseased  actions,  or  of  the  powers  by  which  they  may  be 
eicited  or  counteracted ;  in  many  instances,  when,  by  simply  empirical  observation, 
and  comparison  of  numbers,  t.  e,  by  evidence  truly  statistical,  although  often  not 
formally  eipressed  as  such,  principles  may  be  established  which  are  already  amply 
sufficient  for  practical  application  of  the  highest  importance. 

The  author  referred  to  some  observations  of  his  own  (in  the  '  British  and  Foreign 
Medical  Review,'  for  1854),  as  explaining  why  these  useful  applications  of  statistics 
should  more  frequently  be  made  to  inquiries  in  Etiology,  t.  e.  regarding  the  external 
causes  of  diseases,  than  in  any  other  department  of  medical  science ;  the  objects  of 
these  inquiries  bcdng  usually  simpler,  involving  fewer  sources  of  fallacy,  and  re-^ 
quiring  less  exercise  of  judgment,  in  order  that  they  may  be  prepared  for  decision 
in  this  way,  especially  when  the  obseryations  may  be  made  on  organised  bodies  of 
men,  as  on  military  and  naval  service,  where  all  the  conditions  capable  of  affecting  . 
the  result  are  known  to,  and  may  often  be  varied  by,  the  observers ;  and  further,  he 
directed  attention  particularly  to  the  fact,  that  the  positive  observation  as  to  an 
alk^ped  effect  following  the  application  of  the  alleged  external  cause  of  disease,  is 
very  often  supported  by  a  large  body  of  negative  observations,  hardlv  appearing  to 
require  expression  in  words,  and  therefore  often  overlooked,  but  truly  essential  to 
the  validity  of  the  infertace,  and  giving  it  a  degree  of  authority  resembling  that  of 
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calculations  of  chances,  very  often  amounting  to  that  of  the  instantia  crncis,  hnt 
which  is  frequently  misunderstood. 

The  principles  thus  acquired,  by  the  mere  force  of  numbers,  as  to  the  external 
causes  of  diseases,  involving  the  knowledge  of  the  means  of  preventing  them,  in  the 
last  half-century,  he  considers  to  be  of  such  practical  importance  as  to  bear  a  com- 
parison with  the  knowledge  acquired  during  that  time  in  any  other  department  of 
science ;  but  unless  this  last  peculiarity,  of  the  amount  of  negative  observation 
which  supports  the  positive  observation,  is  duly  considered,  the  strength  of  the 
evidence  is  often  most  unfortunately  underrated. 

The  most  extraordinary  example  of  such  observations,  strictly  empirical,  esta- 
hlishing  a  principle  as  to  the  external  cause  of  a  disease  of  extreme  malignity,  whidi 
is  adequate  to  its  extirpation  from  the  face  of  the  earth,  is  in  the  case  of  Vaccina- 
tion. No  information  that  we  possess  of  the  nature  or  mode  of  action  of  the  virta 
of  small-pox,  could  have  led  us  even  to  conjecture  that  it  would  undergo  the  change 
that  is  now  ascertained,  simply  by  observations  statistically  arranged,  result  from 
its  passage  through  the  body  of  the  cow,  t.  e.  that,  if  subsequently  applied,  hi  a 
quantity  almost  infinitesimally  small,  to  the  human  body,  it  would  excite  a  local 
specific  inflammatory  process,  devoid  of  danger,  and  incapable  of  communication 
through  the  medium  of  the  air ;  and  that  this  process  once  undergone  should  not 
only  protect  the  living  animal  matter  in  which  it  is  excited  against  any  action  of  the 
virus  in  future,  but  should  act  prospectively  on  the  matter,  which  may  constitute 
the  bodv  of  the  same  person  after  60,  70,  or  80  years,—  either  totally  preventing  all 
effect  of  the  virus,  or,  if  an  effect  is  produced  even  at  that  distant  period,  so  far 
modifying  it  as  to  render  it  almost  absolutely  innocuous  at  a  period  when  we  know 
that  the  living  structure  has  been  repeatedly  worn  down  and  built  up  again,  and  can 
no  more  be  said  to  be  the  $ame  as  went  through  the  process  of  vaccination  in  infancy, 
than,  according  to  the  ancient  paradox,  a  man  can  be  said  to  have  used  the  same 
water  twice  who  haa  bathed  twice  at  the  same  spot  and  in  the  same  river. 

It  is,  in  like  manner,  by  simply  empirical  observation,  t.  e.  by  Statistics,  that  we 
.  have  acquired  within  these  few  years  information  touching  the  extension  of  another 
epidemic,  sometimes  attended  with  peculiar  interest  and  fatality,  the  puerperal 
fever,  which  enables  us  almost  with  absolute  certainty  to  predict  that  its  propaga^ 
tion  after  the  manner  of  an  epidemic  may  hereafter  always  be  prevented ;  the 
observations  of  Dr.  Semmelweiss,  at  the  great  Lying-in  Hospital  at  Vienna,  where 
6000  births  take  place  in  a  year,  and  where  the  deaths  in  child-hed  were  reduced  to 
the  extent  of  400  in  the  first  year,  that  the  precautions  founded  on  these  observa* 
tions  were  enforced  (coinciding  in  their  import  with  many  others,  both  on  a  large 
and  small  scale,  made  in  this  country),  having  been,  as  the  author  maintains,  suffi- 
cient to  prove, — 1 .  That  this  disease  is  essentially  a  case  of  the  diffuse  or  erythe- 
matic  inflammation,  originating  in  the  uterus,  and  probably  passing  through  the 
Fallopian  tubes,  to  affect  the  peritoneal  surfoces,  and,  like  other  cases  of  difl^^e 
inflammation  (when  prevailing  epidemically),  varying  remarkably  in  the  nature  of 
the  accompanying  fever,  and  Sie  practice  most  effectual  in  different  epidemics.  3. 
That  the  immediate  exciting  cause  of  this  epidemic  inflammation  in  puerperal  cases, 
is  a  virus  identical  with  that  which  has  been  termed  the  Cadaveric  poison,  often 
evolved  during  the  decomposition  of  the  human  body,  but  chiefly  in  the  early  stage 
of  that  process ;  and  that  it  is  transmitted  from  one  patient  to  another  by  accou- 
cheurs or  nurses,  themselves  in  good  health,  but  to  whose  persons  or  clothes  it  has 
hecome  attached ;  and  may  be  prevented  from  extending  in  this  way  simply  by  pre* 
venting  all  persons  who  may  have  been  thus  brought  in  contact  witib  it,  from  having 
any  intercourse  with  patients  in  child-bed  until  effectually  purified. 

The  facts  ascertained  as  to  epidemic  yellow  fever,  and  its  origin  in  malaria  in  hot 
climates,  and  limitation  to  districts  nearly  on  the  level  of  the  sea — particulariy  hy 
Reports  to  the  GrovernmcDts  in  Germany  and  France,  hearing  the  names  of  Hom- 
holdt  and  Dupuytren— and  those  ascertained  as  to  the  different  kinds  of  diet  which 
can  produce  scurvy,  and  as  to  the  efficacy  of  acid  fruits  in  preventing  it ;  and  like* 
wise  as  to  the  power  of  cod-liver  oil,  if  not  of  other  animal  oils,  over  the  tendency 
to  scrofula,  he  stated  also  as  principles  in  Etiology  of  extreme  importance,  founded 
simply  on  Statistics. 

On  the  subject  of  the  propagation  of  Cholera,  the  author  coincided  with  the 
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opbion  stated  by  the  Editor  of  the  *  British  and  Foreiga  Medical  Review/  that  **  at 
the  present  day,  the  question  is  not  whether  Cholera  is  contagions  or  not,  but  how 
qften  it  spreads  by  the  agency  of  human  bodies,  and  how  often  loithoui  that  agency*,*' 

This  he  considers  to  be  precisely  the  same  doctrine  as  he  has  always  held  on  this 
subject,  because,  while  contending  that  the  disease  "  has  a  contagious  property/'  at 
least  in  this  climate,  he  has  always  explained  that  he  meant  that  it  could  be  propa- 
gated by  intercourse  tf  the  tick  with  the  healthy,  without  pledging  himself  to  any 
opinion  as  to  the  ntode  of  communication  ;  and  not  only  without  denying  the  possi- 
bility, but  at  the  same  time  urging  the  evidence,  of  its  having  another  mode  of  dif- 
fusing Hself  at  certain  times  and  places,  chiefly  in  the  hot  climates,  so  as  to  form 
tainted  districts,  of  very  various  dimensions ;  within  which  the  immediate  proximity 
of  the  sick  seems  to  have  little  or  no  effect  either  of  one  kind  or  another  on  its  pro- 
pagation. 

He  alluded  to  the  now  generally  admitted  contagious  property  of  the  disease, 
chiefly  as  affording  a  good  illustration  of  the  truth  and  importance  of  the  statistical 
principle  above  stated,  that  a  single  positive  fact  may  afford  conclusive  evidence  on 
such  a  question,  if  supported,  as  it  often  may  be  w)ien  the  flrst  invasion  of  a  com- 
munity by  an  epidemic  is  observed,  by  a  lai^e  body  of  negative  evidence.  As  far 
back  as  1832,  when  the  first  cases  of  the  true  malignant  cholera  were  seen  in  Edin* 
burgh,  it  was  asserted  by  him  and  by  others  of  the  Medical  Board,  then  regulating 
the  means  of  prevention  which  were  adopted,  that  the  very  first  fatal  case  which 
originated  in  Edinburgh  in  a  person  who  had  not  quitted  tite  city,  was  sufficient  to 
establish  this  point,  because  it  was  fully  ascertained, — :that  when  the  inspection 
of  the  whole  of  Edinburgh  and  Leith,  t.  e.  of  not  less  than  140,000  persons,  was 
complete  and  minute,  this  first  case  occurred  in  an  old  woman  whose  son  had  had 
full  intercourse  with  persons  sick  of  the  disease  at  Musselburgh,  had  been  seized 
with  the  symptoms  in  rather  a  mild  form  on  his  return  to  Edinburgh,  and  had 
been  nursed  by  her  in  a  small  ill-aired  closet,  during  the  whole  day  next  but  one 
preceding  that  on  which  she  v<ras  herself  seized.  No  other  case  existed  in  Edin- 
burgh at  the  time,  and  no  other  originated  in  the  town  for  at  least  ten  days  after. 
If  the  disease  was  capable  of  propagation  in  this  way,  she  was  thus  peculiarly  and 
undeniably  exposed  to  the  contagion ;  but  if  it  had  not  this  property,  no  reason 
existed  why  she  should  be  the  first  affected  rather  than  any  other  of  the  140,000 
inhabitants  of  Edinburgh  and  Leith,  many  of  whom  in  all  parts  of  the  town  and 
suburbs  showed  their  liability  to  the  disease  by  becoming  affected  during  ten  months 
following  that  introduction. 

A  considerable  number  of  cases  have  been  put  on  record  since  that  time,  where 
similar  facts  have  been  ascertained  in  regard  to  the^«/  introduction  of  Cholera  into 
a  large  community  t ;  and  the  author  is  anxious  that  it  should  be  remarked,  that  in 
all  such  cases  it  is  not  the  mere  fact  of  a  succession  of  cases  having  occurred  in 
persons  having  intercourse  with  patients  already  affected,  but  it  is  the  fact  of  that 
succession  of  cases  having  occurred  among  such  persons  only,  out  of  a  large  com* 
munity  in  other  respects  equally  liable  to  the  disease, — and  for  some  length  of  time, — 
that  is  relied  on  as  decisive  evidence  of  the  efficacy  of  intercourse  with  the  sick  in 
exciting  the  disease.  If  this  principle  had  been  admitted  as  established,  when  the 
evidence  was  complete  in  1832,  it  seems  impossible  to  doubt  that  it  must  have  so 
far  guided  the  legal  regulations  for  the  prevention  of  the  disease,  and  that  it  would 
have  been  effectual  in  saving  many  lives,  especially  if  combined  with  the  practice, 
also  adopted  in  Edinburgh  in  1832,  and  since  recommended  by  the  Board  of  Health 
in  London,  and  adopted  in  different  parts  of  the  country,  of  establishing  Houses  of 
Refuge  in  places  threatened  with  Cholera,  for  the  reception,  not  of  the  first  persons 
who  might  take  the  disease,  but  of  the  other  inhabitants  of  the  same  houses  or 
rooms  with  those  patients,  whose  services  might  not  be  necessary  for  taking  care  of 
them.  In  these  Houses  of  Refuge,  the  persons  known  by  experience  to  be  the  most 
likely  to  form  the  first  series  of  cases  in  that  town  or  district,  may  be  lodged,  kept 
in  pure  air,  regularly  fed,  preserved  from  cold,  and  other  frequently  concurrent 

*  British  and  Foreign  Review,  January  1854,  p.  298. 

f  See  e.g.  the  cases  noticed  by  the  present  author,  as  to  the  introduction  of  the  disease 
In  Bel&ttf  Uampbelltown,  Banff,  Dollar,  and  Arbroath,  British  and  Foreign  Medico-Chirurgical 
Review,  January  1854,  p.  12  et  seq.,  and  Appendix,  p.  298. 
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OAiises  of  the  disease,  and  watched  and  treated  immediately  on  the  fint  lynqitomr 
showing  themselves. 

The  author  referred  to  the  Reports  of  the  London  Board  of  Health,  as  fnmisluiig 
statistical  evidence  of  the  importance  of  this  precaution.  They  had  information  as 
to  1691  persons  taken  into  such  Houses  of  Refuge  from  rooms  where  there  were 
patients  in  cholera,  of  whom  only  33  became  affected  with  cholera,  and  10  died. 
He  had  himself  been  informed,  in  Edinburgh,  in  Glasgow,  and  in  Oxford,  of  1010 
persons,  during  different  epidemics,  admitted  from  rooms  where  the  disease  existed, 
mto  such  Houses  of  Refuge,  of  whom  40  took  the  disease,  and  15  died;  and 
comparing  these  statements  with  the  accounts  furnished  at  various  places  where  the 
disease  had  shown  itself,  and  such  precautions  had  not  been  taken,  or  were  Bot 
availed  of  by  the  people  concerned,  he  considered  the  statistical  evidence  of  the 
usefulness  of  this  precaution  against  the  formation  of  "  tainted  districts,"  as  quite 
conclusive. 

He  stated  further,  that  he  had  great  hopes  of  the  successful  application  of  statis- 
tical evidence  to  establish  the  proposition  lately  made  the  subject  of  experidient  in 
Germany,  in  consequence  of  a  conjecture  first  hazarded  by  Liebig,  and  which,  if 
established,  would  go  far  to  explain  all  the  strange  anomalies  as  to  the  extension  of 
this  disease;  viz.  that  this  virus,  like  the  Cadaveric  poison,  exciting  erythematic  inflam- 
mation already  noticed,  or  the  Sausags  potBon,  from  which  a  great  mortality  has 
been  witnessed  on  different  occasions  in  Germany,  is  developed  during  the  d<NX)m* 
position  probably  of  the  nce-ioo/er  stools  in  cases  of  cholera,  but  only  ditrtii^  a 
osriain  stage,  or  during  a  certain  mode  of  this  decomposition,  perhaps  especially  in 
dry  air,  and  disappears  when  the  putrefaction  has  reached  a' certain  stage,  or  when 
it  is  taking  place  in  some  other  mode.  He  referred  to  the  curious  experiments  of 
M.  Thiersch  at  Munich  (Medical  Times  and  Gazette,  Nov.  26, 1854),  made  on 
mice,  with  whose  food  very  minute  portions  of  this  matter  from  the  intestines  of 
cholera  patients,  dried  and  afterwards  dissolved  in  water,  were  mixed,  with  the 
effect  of  producmg  the  usual  symptoms  of  cholera — poisoning  in  30  of  34,  and  death 
in  IS  of  these,  provided  that  the  matter  used  was  taken  during  days  from  the  second 
to  the  ninth  after  its  separation  from  the  body  of  the  patient,  but  not  if  taken  during 
the  first  or  after  the  ninth  day.  A  repetition  of  this  experiment  he  thought  would 
be  adequate  to  establishing  this  proposition  statistically ;  and  he  r^rred  iJso  to 
observations  by  Dr.  Budd,  in  letters  published  in  the  'Association  Medical  Journal' 
from  October  1854  to  March  1855,  especially  his  third  letter,  as  affording  strong 
ground  for  the  belief  that  the  usual  mode  of  communication  is  simply  by  henlthy 
persons  using  the  same  privies  or  close  stoob  as  the  sick ;  and  that  Uie  difluden  of 
the  disease  in  certain  places  in  England  had  been  prevented  by  simple  precautions 
for  isolating  the  first  patients  affected  with  cholera  in  this  respect,  and  especially 
where  pains  were  taken,  by  the  use  of  chlorides  or  otherwise,  effectually  to  destroy 
the  matters  passed  from  their  bowels  during  the  disease  within  a  few  hours  after 
their  being  passed. 

Lastly,  the  author  referred  to  numerous  statistical  proofs  collected  by  himself  and 
others,  of  the  influence  of  the  great  social  disease,  poverty,  on  the  health  of  all 
nations,  and  particularly  on  the  extension  of  epidemic  continued  fever ;  and  espe- 
cially the  Reports  of  the  Irish  Poor  Law  Commissioners,  and  of  the  Board  of 
Supervision  in  Scotland,  the  former  published  since  1848,  the  latter  since  1845,  in 
proof,  so  far  as  the  statistical  experience  of  laws  in  force  only  since  those  years  can 
go  in  establishing  principles,  that  the  apprehensions  so  strongly  stated  by  Dr. 
Chalmers  and  others,  as  to  the  injurious  effects  on  the  character  of  a  people,  there* 
fore  on  their  numbers,  and  ultimately  on  their  destitution  itself,  to  be  expected  from 
any  attempts  to  render  their  legal  provision  against  destitution  efiective,  are  quits 
unnecessary}  simply  because  statistical  facts  in  this  inquiry,  as  well  as  others^  have 
shown  that  the  prudential  motive  rightly  stated  by  Mr.  MaJthus  and  others  as  the 
true  check  to  population,  is  more  truly  effectual  in  people  who  are  protected  from 
the  extremity  of  destitution,  than  in  those  whose  characters  are  brutalized  by  priva- 
tions. 

The  facts  stated  in  official  Reports  by  the  Board  of  Supervision  in  Scotland^  and 
in  the  Reports  of  the  Poor  Law  Commissioners  in  Ireland,  which  he  regards  as  the 
most  valuable  in  thb  view,  r— 
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1«  That  in  Scotland^  although  the  sums  eipended  on  the  legal  relief  of  the  poor 
have  riBen  smce  the  time  when  he  first  brought  this  subject  before  the  public^  from 
j6140,000  to  ^500,000  a-year,  and  the  number  of  poor-houses  from  4  to  62, 
yet  the  whole  number  of  persons  requiring  to  be  inmates  of  these  asylums,  in  July 
1853,  t.  e.  eight  years  after  the  new  poor  law  came  into  operation,  was  less  than 
6000  in  a  population  of  2,800,000,  one  half  of  whom  belong  to  parishes  in  which 
poor-hous^  exist. 

2.  That  although  the  whole  number  applying  for  legal  relief  increased  greatly, 
as  was  to  be  expected,  after  the.  new  law  took  efifect,  yet  that  number  came  to  its 
maximum  as  early  as  1849>  when  the  whole  number  of  registered  poor  was  106,400, 
and  had  declined  to  99*^00  in  1853,  the  latest  year  of  which  he  had  the  return. 

3.  That  there  is  no  indication  of  increase  of  profligacy  or  recklessness  of  conduct 
during  the  operation  of  this  improved  law ;  but  on  the  contrary,  in  some  large  towns 
of  Scotland  at  leasti  of  an  improvement  in  the  manners  and  habits  of  the  people. 

4.  That  in  Ireland,  where  the  redundancy  of  population,  fostered,  as  he  believed, 
by  neglect  and  total  want  of  legal  provision  prior  to  1847  (when  the  existing  poor- 
law  was  passed),  was  such  that  the  famine  of  1848  had  really  been  fatal  to  a  con- 
siderable portion  of  the  population,  we  have  as  satisfactory  evidence  as  could  be 
desired,  thiat  the  condition  and  habits  of  the  existing  population  have  been  improved, 
notwithstanding  that  nearly  one-eighth  of  them  owed  their  lives  to  the  legal  pro- 
vision ;  and  of  these  facts  he  offered  the  following  proofs  :•— The  First  Annual  Re- 
port of  the  Commissioners,  published  in  1848,  when  the  number  relieved  daily  in 
this  way  was  not  less  than  1,000,000,  after  stating  that  "  a  very  large  proportion 
of  these  were  by  these  means,  and  by  these  only,  daily  preserved  from  death  by 
want  of  food,"  adds,  as  a  "hop^l  and  satirfactory  fact  beyend  all  doubt  or  question," 
that  "  the  peasantry  are  showing  that  they  are  not  disposed  to  rely  either  on  chari- 
table funds  or  poor-rates  for  their  future  subsistence."  And  the  Eighth  Annual 
Report,  published  this  year,  after  stating  that  the  demand  for  agricultiiral  labour 
had  improved  universally  throughout  Ireland,  and  the  usual  rate  of  wages  per  day 
had  risen  from  4(i.,  6d.,  or  8(2.,  to  Is.  6d,,  2s,,  and  2s,  6d,,  no  doubt  in  consequence 
of  the  diminution  of  the  population,  adds,  that  "  they  have  ascertained  that  between 
1849  and  1854;  considerably  more  than  200,000  young  persons  of  both  sexes  have 
left  the  workhouses  in  Ireland,  and  not  returned  to  those  asylums,"  notwithstanding 
*'  that  the  workhouse  dietaries  are  greatly  in  advance  of  the  ordinary  cabin  diet ;" 
that  there  are  "  visible  signs  of  an  improved  condition  of  life  in  the  appearance  of 
the  peasantry  in  all  parts  of  the  country,  more  especially  in  their  clothing  j"  and 
further,  as  more  recent  reports  published  in  the  newspapers  attest,  that  in  Sep- 
tember 1855,  the  Irish  workhouses  were  "completely  emptied  of  paupers  capable 
of  doing  any  kind  of  work  in  the  fields ;"  that  in  the  Union  of  Athlone  at  that  time 
only  452  paupers  were  receiving  relief,  where  some  few  years  ago  there  were  above 
6006 ;  and  that  where  the  rates  in  some  of  the  electoral  divisions  had  been  as  high 
as  Bs,  and  99,  in  the  pound,  the  highest  in  that  Union  for  the  next  twelvemonth  will 
be  2s,  9d,,  and  some  as  low  as  4(2. 

These  facts,  and  along  with  them  the  total  absence  of  any  complaints  of  epidemic 
fever,  the  author  stated  as  evidence, — not  that  the  former  distress,  and  enormously 
redundant  population  in  Ireland,  and  in  some  parts  of  Scotland,  where  there  had 
been  no  poor-rates,  and  where  fever  had  been  most  prevalent,  had  been  owing 
merely  to  that  circumstance, — but  that  the  introduction  of  poor-rates  into  a  country 
where  such  indications  of  redundant  population  and  destitution  exist,  while  it 
would  afford  much  more  security  to  the  poor,  and  lay  the  burden  much  more  equi- 
tably on  the  higher  orders  than  any  voluntary  system  of  relief  could  do,  would  be 
found  no  impediment  to  the  operation  of  any  such  causes,  whether  dispensations  of 
Providence,  or  legislative  regulations,  as  might  improve  their  condition,  moral  and 
physical,  and  foster  independence  of  character  among  them. 


On  an  Improved  Mode  of  Keeping  .Accounts  in  our  NaHonal  Establish* 
ments.    By  Lady  Bentham. 
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On  ike  Physiological  Law  of  MoHality,  and  on  certain  Deoiaikm  fir^M  it, 
observed  about  the  Commencement  of  Adult  Life,  By  Prof.  A.  Buchanan, 
M*D*y  University  of  Glasgow. 

I.  The  object  of  the  first  part  of  this  memoir  was  to  determine  the  normal  coorse 
of  mortality  as  affected  by  age  alone,  without  reference  to  other  circumstances. 

What  we  name  the  law  of  mortality  is  not  a  simple  law,  but  a  compendious  ex- 
pression, by  which  we  denote  the  operation  of  various  laws,  physiologiod,  physical, 
and  moral.  Of  these,  the  physiological  laws  are  so  uniform  in  their  operation,  that 
they  impress  certain  characteristic  features  upon  the  law  of  mortality,  according  to 
age,  which  are  observed  amidst  all  the  diversities  which  it  exhibits  under  varying 
circumstances,  physical  and  moral. 

Of  the  physiological  laws  subordinate  to  the  general  law  of  mortality,  the  principal 
by  far  is  the  law  qf  natural  decay,  which  regulates  not  the  human  organism  alone, 
but  every  organism,  animal  and  vegetable,  fixing  the  limits  of  its  period  of  existence. 
This  law  must  not  be  supposed  to  operate  only  in  cases  of  extreme  old  age.  Every 
child  at  birth  contains  within  it  the  elements  of  its  own  decay ;  so,  that  although 
placed  in  the  most  favourable  external  circumstances,  and  exempted  from  all  noxious 
influences,  the  series  of  organic  actions  in  which  life  consists  would  come  sponta- 
neously to  a  termination ;  and  this  takes  place  at  all  ages,  as  we  infer  from  seeing 
health  decline,  and  a  fatai  disease  declare  itself,  without  the  intervention  of  any  ex- 
ternal cause  known  to  be  hostile  to  human  life. 

The  law  of  infantile  mortality,  again,  depends  upon  causes  of  a  different  kind. 
The  principal  of  these  is  the  transition  from  uterine  to  independent  life,  which  occa* 
sions  a  great  change  in  all  the  actions  of  the  bodily  organs,  and  in  the  conditions 
and  circumstances  in  which  they  are  carried  on ;  whence  many  infants  perish  in  the 
transition,  from  the  conditions  necessary  to  the  former  mode  of  life  being  interrupted, 
while  those  necessary  to  the  latter  are  not  established  with  sufficient  promptitude, 
or  only  imperfectly  established.  At  a  later  period  the  mortality  is  kept  up  by  the 
delicacy  and  vascularity  of  the  tissues,  the  great  excitability  of  me  nervous  systenr, 
now  first  exposed  to  irritation,  the  great  size  of  the  head,  and  the  unequal  develop-* 
ment  of  other  organs. 

The  mortality  of  early  infancy  is  exactly  similar  in  kind  to  the  mortality  (if  that 
name  can  be  applied  to  the  destruction  of  embryonic  life)  idjtendant  on  the  transition 
from  ovarian  to  intro-uterine  life,  when  a  still  more  complete  revolution  takes  place 
in  all  the  actions  of  the  system,  and  a  new  series  of  relations  to  the  maternal  organs 
is  established.  The  destruction  of  life  which  ensues  is  greatest  at  first,  and  gradually 
diminishes  as  the  new  adaptations  are  effected. 

To  these  physiological  laws  the  uniformity  in  the  course  of  mortality  correspond- 
ing to  age  is  to  be  ascribed ;  for  whatever  deviations  occur  in  different  communities 
from  a  difference  in  external  circumstances,  the  general  direction  is  the  same  in  all, 
marked  by  a  great  excess  of  deaths,  gradually  decreasing,  in  early  life ;  a  similar 
excess,  gradually  increasing,  in  advanced  life ;  and  a  comparatively  low  rate  of  mor- 
tality in  the  intermediate  period. 

Of  the  external  causes  which  occasion  the  diversities  in  the  law  of  mortality  in 
different  communities,  there  are  some  which  may  be  named  conspiring  causes,  as  they 
act  in  conjunction  with  the  physiological  causes  al>ove-mentioned,  and  magnify  their 
effects ;  while  there  are  others  of  an  interfering  kind,  that  disturb  the  physiological 
results.  To  the  latter  class  belong  those  causes  that  operate  solely,  or  with  peculiar 
intensity,  at  certain  periods  of  life.  Thus,  a  war  occasions  devastation  among  the 
young  and  strong,  and  disturbs  the  normal  course  of  mortality.  Causes,  again,  which 
operate  more  equably  at  all  ages  are  of  the  conspiring  class,  for  the  physiological 
state  of  the  body,  varying  with  age,  assists  or  resists  their  action.  Thus  the  ex- 
tremes of  temperature  tell  chiefly  on  the  infirm  bodies  of  the  young  and  old,  while 
persons  in  the  vigour  of  life  resist  their  influence. 

Of  the  law  of  mortality  resulting  from  these  causes,  as  it  is  observed  in  England, 
the  most  prominent  characters  may  be  expressed  in  general  terms  by  saying,  that 
human  life  is  most  secure  at  13  years  of  age,  and  that  as  it  recedes  from  that  point 
towards  either  term  of  existence,  it  becomes  less  secure  in  a  ratio  which  is  constantly 
increasing. 


Digitized  byVjOOQlC 


TRANSACTIONS  OF  THB  SECTIONS.  161 

TIm  best  mode  of  exhibitiog  the  law  of  mortality,  according  to  age,  in  its  details* 
it  by  means  of  tables  or  diagrams  indicating  the  ages  at  which  the  deaths  in  a  large 
community,  where  the  nnmber  of  the  people  is  known,  have  been  observed  to  take 
place.  The  most  usefal  tables  of  this  kind  for  physiological  purposes  exhibit  the 
same  number  of  individuals  entering  on  each  year  of  life,  and  in  the  earlier  years 
upon  lesser  periods,  and  determine  the  proportion  of  them  which  disappear  by  death 
in  each  year  or  lesser  period. 

The  following  Table,  computed  from  a  table  of  a  different  form,  published  in  the 
FiAh  Report  of  the  Registrar- General  for  1843,  exhibits  the  law  of  mortality  which 
prevails  in  England  for  a  sufficient  number  of  ages  to  show  its  general  course,— » 
diminishing  gradually  till  13  years  of  age,  and  gradually  increasing  after  that  age : 

Yean.  Deaths  in  100.  Tears.  Deaths  in  100. 

1     14-631  35     1087 

2     6169  48     1-508 

.    3    3-300  60    2733 

6    1-428  70  5-892 

8    -934  75  8-605 

10    -659  80  12-487 

11     -555  85  17-936 

12    -519  90  25-441 

13    -500  95  35-555 

14     -597  100  36-000 

20    -793  105  50-000 

24    -871  106  lOOHKH) 

29    -977 

The  numbers  in  this  Table  denote  the  average  mortality  for  a  whole  year ;  but 
during  the  greater  part  of  life  no  great  error  arises  from  employing  the  same  num* 
bers  to  denote  the  relative  rates  of  mortality  for  any  lesser  periods  in  the  same  year* 
although,  strictly  speaking,  each  number  in  the  Table  belongs  only  to  one  such  period, 
and  all  the  rest  have  numbers  either  above  or  below  that  in  the  Table.  This  diflfer« 
ence  is  so  great  in  the  first  years  of  life,  that  separate  observations  require  to  be 
made  to  determine  the  rate  of  mortality  at  different  parts  of  them.  The  following 
table  of  this  kind  stops  short  where  it  becomes  identical  with  the  former  table, 
from  its  being  unnecessary  to  distinguish  the  different  rates  of  mortality  at  different 
parts  of  the  same  year.  The  numbers,  properly  speaking,  denote  the  deaths  at  each 
age  out  of  10,000  children  in  3*65  days,  or  the  hundredth  part  of  a  year  :— 

First  week  240-1                  Second  half-year 12*1 

Second  to  fourth  week      80                      Third      ditto      10*7 

Second  month     35-3                   Fourth    ditto      7-1 

Fourth  ditto   21-9                   Third  year   3*3 

Sixth     ditto  16-2                   Sixth  ditto  1-4 

For  indicating  these  minute  differences  a  diagram  is  much  superior  to  any  Table ; 
for  every  term  in  the  Table  merely  denotes  the  length  of  a  single  ordinate  to  the 
"  curve  of  mortality,"  and  when  a  sufficient  number  of  terms  have  been  obtained  to 
admit  of  the  accurate  delineation  of  the  curve,  every  other  ordinate  to  the  period  to 
which  it  corresponds  can  be  readily  found. 

II.  The  second  part  of  the  memoir,  to  which  the  first  was  intended  as  an  intro* 
duction,  was  devoted  to  the  consideration  of  certain  anomalies  in  the  course  of  mor- 
tality that  present  themselves  at  the  commencement  of  adult  life. 

The  anomalies  in  question  were  first  pointed  out  in  Mr.  Finlayson's  Report  on  the 
Mortality  among  the  Government  Annuitants,  published  in  the  year  1829,  a  Report 
of  great  interest,  as  exhibiting  the  law  of  mortality  that  prevails  among  "the  highest 
and  most  affluent  orders  of  society"  in  this  country.  Among  them  the  mortality  in 
the  male  sex  exhibits  this  peculiarity: — starting  from  13  years  of  age,  the  point  of 
peatest  security  of  life,  the  mortality  increases  till  the  age  of  23,  after  which> 
instead  of  continuing  to  increase,  it  decreases  till  the  age  of  34,  and  then  it  increases 
at  so  slow  a  rate  that  at  the  age  of  48  it  is  still  somewhat  less  than  at  23.  The  rates 
of  mortality  at  these  remarkable  epochs  are  as  follows,  contrasting  them  with  the 
corresponding  rates  in  the  table  given  above  :— 

1855.  11 
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13     

Annuitants.                            ATenge. 
•674     '500 

2%     

1-607     •871 

34     

1170     1«087 

48     

W87     1-508 

These  results  have  been  confirmed  and  generalized  by  M.  Quetelet,  from  the  sta- 
tistical returns  for  the  kingdom  of  Belgium,  the  only  difference  being,  that  it  is  from 
84  to  30  that  the  mortality  is  obsenrMl  to  diminish.  Quetelet  ascribes  the  great 
mortality  at  3S  or  24  to  the  violence  of  the  passions  at  that  age ;  and  he  holds  that 
the  same  results  occur  among  females,  although  obscured  by  the  increased  mortality 
among  them  at  a  later  age,  from  dangers  peculiar  to  the  sex. 

If  Siese  views  of  M.  Quetelet  be  correct,  the  course  of  mortality  just  described 
ought  not  to  be  considered  as  anomalous,  but,  on  the  contrary,  as  the  regular  course 
of  mortality  resulting  from  the  constitution  of  human  nature,  of  which  die  passions 
form  an  essential  part.  Hie  preponderance  of  statistical  evidence,  however,  is  on 
the  opposite  side  of  the  question.  The  strongest  by  far  is  that  of  the  Registrar- 
General,  as  given  in  Uie  table  already  quoted,  which  snows  a  progressively  increasing 
mortality  from  13  years  upwards,  both  on  the  average  and  among  males  alone.  The 
same  progression  is  exhibited  in  Mr.  Milne's  table  of  mortality  for  Sweden  and 
Fmland,  and  in  Mr.Ansell's  tables  of  the  mortality  among  the  members  of  the 
Friendly  Societies  throughout  England. 

If,  again,  the  course  of  mortality  exhibited  in  Mr.  Finlayson's  tables  be  regarded^ 
not  as  normal,  but  as  exceptional,  it  is  clear  that  some  other  cause  for  it  must  be 
sought  than  one  of  universal  operation, — the  influence  of  passions  inherent  inhuman 
mature.  A  more  probable  cause  the  author  held  to  be  one  which  has  no  existeoce 
in  childhood,  and  scarcely  in  boyhood,  but  which  comes  into  operation  at  the  com- 
menceraent  of  active  or  independent  life,  from  about  14  to  35  years  of  age,  arising 
somewhat  earlier  among  the  poorer  classes,  and  later  among  the  wealthy  i  and 
among  the  latter  existing  exclusively  among  males,  and  attaining  a  much  more  for- 
midable height  than  among  the  poor.  It  is  at  this  period  that  children,  who  had 
been  previously  provided  for  by  their  parents,  are  called  upon  to  provide  for  them- 
selves. They  had  previously  been  nourished  like  branches  on  the  parent  stem;  tliey 
are  now  severed  from  that  stem,  and  if  they  fail  to  take  root  or  to  derive  nourish- 
ment from  the  soil  in  which  they  are  placed,  they  speedily  decay.  It  is  exactly  ao 
with  young  men  on  first  establishing  themselves  in  the  world.  We  then  see  the 
effects  of  neglected  education,  vicious  habits,  bad  dispositions,  and  ungovernable 
passions^  whieh  render  them  unable  to  avail  themselves  of  resources  within  their 
reach ;  but  we  see  also  what  is  more  to  be  deplored,  the  effects  of  over-population 
and  of  other  political  causes  which  tend  to  straiten  subsistence,  and  thus  prevent 
the  rising  generation  from  obtaining  a  footing  in  society.  It  is  this  struggle,  or 
rather  the  anxiety,  fatigues,  dangers  and  privations  attendant  upon  it,  that  are  the 
true  causes  of  the  increased  mortality  which  marks  the  commencement  of  adult  life. 
Thi9  was  illustrated  by  the  increased  mortality  that  takes  place  among  young  medi- 
al men  between  %%  and  3Q  years  of  age,  Nqw«  the  government  annuitants  were 
placed  in  early  Hfe  in  circumstances  not  dissimilar ;  and  the  effect  of  these  circum- 
stances in  producing  the  irregular  course  of  mortality  among  them  is  well  seen  by 
contrasting  it  with  the  mortality  regularly  increasing  with  years  observed  among  the 
members  of  friendly  societies,  according  to  Mr.  AnseTl's  tables ;  for  the  circumstanoea 
of  the  latter  were  less  conducive  to  health  and  comfort  than  those  of  the  form^, 
with  the  exception  of  the  important  circumstance,  that  the  latter,  as  members  of  a 
friendly  society,  were  not  only  able  to  maintain  themselves,  but  to  make  a  provision 
for  a  time  of  sickness,  or  a  posthumous  provision  for  those  related  to  them  in  the 
fvent  of  death. 

To  illustrate  the  course  of  life  and  ratw  of  mortality  among  the  lower  orders  of 
society,  reference  was  niade  to  Mr.  Neison's  '  Contributions  to  Vital  Statistics,' 
derived,  like  the  work  of  Mr.  Ansel  I,  from  the  records  of  the  friendly  societies  of 
England.  The  conclusion  was,  that  while  there  is  among  those  following  certain 
employments  an  increase  in  the  rate  of  mortality,  there  is  not  among  them,  gene* 
rally,  any  such  increase  in  the  rate  of  mortality  at  the  commencement  of  adult  lify. 
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as  to  lodieato  such  a  difficulty  as  that  which  exists  higher  in  the  social  scale,  of 
obtaining  a  position  in  society ;  but  that,  to  counterbalance  this,  there  are  sudden 
and  repeated  augmentations  of  the  rates  of  mortahty  occurring  at  irregular  periods, 
and  produced  most  probably  by  the  pressure  of  numbers  and  the  varying  demands 
for  labour,  as  well  perhaps  as  by  circumstances  not  well  understood  in  the  nature  of 
particular  employments.  Thus,  among  agricultural  labourers  the  mortality  comes  to 
a  maximum  at  23,  and  declines  to  a  minimum  at  30,  just  as  among  the  Government 
annuitants.  Among  country  workmen  (not  labourers)  there  is  a  maximum  at  19  and 
a  minimum  at  25,  and  another  maximum  at  30  and  a  minimum  at  32.  Among  miners 
there  is  a  first  maximum  at  22  and  a  minimum  at  29*  and  a  second  maximum  at  34 
and  a  minimum  at  37*  Among  clerks,  the  first  maximum  is  at  28  and  the  minimum 
at  35 ;  the  second  maximum  is  at  44  and  the  minimum  at  47.  Among  plumbers  and 
pc^inters  the  first  maximum  is  at  18  and  the  minimum  at  25,  the  second  maximum  at 
33  and  the  minimum  at  38.  Among  bakers,  there  are  three  maxima,  at  18,  31,  and 
49>  and  three  minima,  at  22,  38,  and  54.  Among  the  female  workers  the  course  of 
mortality  is  very  anomalous,  decreasing  from  the  earliest  period  till  24  years  of  age, 
and  then  increasing  till  28  and  decreasing  till  33. 


On  a  Mechanical  Process,  hy  which  a  Life  Table  commencing  at  Birth  may  he 
converted  into  a  Table,  in  every  respect  similar,  commencing  at  any  other 
period  of  Life,   By  Professor  A.  Buc  h  a  n  a  n,  MJ)*,  University  of  Glasgow* 

The  process  consists  in  the  use  of  a  calculating  diagram,  which  performs,  mecha- 
nically, all  the  calculations  required ;  and  can  be  made  to  answer  tne  four  following 
sets  of  questions  by  mere  inspection  of  the  diagram  and  the  life  table  annexed  to  it. 

1st.  Of  10,000  persons  entering  upon  any  year  or  month  of  life,  it  tells  the 
number  which  will  survive  at  any  subsequent  period,  or  conversely. 

2nd.  Of  10,000  persons  entering  on  any  year  or  month  of  life,  it  tells  at  what  sub- 
sequent period  any*per-centage  or  less  given  number  will  survive. 

3rd  &  4th.  It  will  answer  the  same  two  sets  of  questions,  giving  the  results  not  in 
the  number  of  survivals,  but  in  the  number  of  deaths. 

It  b  thus  not  only  true  that  the  diagram  converts  the  life  table,  on  which  it  is 
based,  into  a  life  table  having  the  same  radix  but  commencing  at  any  given  sub- 
sequent period  of  life,  but  it  bestows  on  all  of  these  tables  properties  which  the 
original  table  does  not  possess ;  for  it  gives  its  indications  either  in  terms  of  the 
deaths,  or  of  the  survivals,  out  of  the  original  number  of  persons  entering  on  any 
given  period  of  life. 

The  diagram  by  which  these  calculations  are  performed  is  a  right-angled  triangle, 
80  drawn  that  one  of  the  sides  forming  the  right  angle  Is  perpendicular,  and  the 
other  horizontal.  The  perpendicular  side  or  base  is  divided  into  10,000,  or  any 
other  number  of  equal  parts  corresponding  to  the  radix  of  the  table ;  and  from  the 
points  of  division  a  series  of  horizontal  lines  are  drawn  to  the  opposite,  or  long  side 
of  the  triiuDgle,  each  tenth  line  being  more  prominent,  so  as  more  readily  to  catch 
the  eye.  Ine  radical  number  of  the  table  is  inscribed  on  the  margin  opposite  to  the 
top  of  the  base,  and  the  suqcessive  terms  of  the  table  are  placed  below  it,  at  unequal 
intervals,  so  that  each  indicates  the  number  of  divisions  of  the  base  opposite  to  it, 
counting  from  the  bottom ;  and  on  the  same  line  is  marked  also  the  year  of  life  to 
which  tne  term  corresponds.  The  horizontal  side  of  the  triangle  is  also  divided  into 
100  equal  parts,  and  from  the  points  of  division  a  series  of  perpendicular  lines  are 
drawn  intersecting  the  horizontal  ones,  each  tenth  line  being  made  more  conspicuous. 

The  diagram  being  thus  constructed,  the  mechanism  by  which  the  calculations  are 
effected  is  exceedingly  simple.  A  thread  or  fine  cord  is  attached  to  the  vertex  of 
the  triangle,  and  the  cord  being  stretched  to  any  point  of  the  base,  whatever  be  the 
age  marked  at  that  point,  it  converts  the  table  on  the  margin  into  a  life  table  com- 
mancing  at  that  age. 

The  principle  upon  which  the  results  depend,  is  that  the  cord,  being  a  line  drawn 
from  the  vertex  of  the  triangle  to  the  base,  divides  the  base  and  all  the  lines  parallel 
to  it  into  proportional  parts,  and  we  have  therefore  the  lower  segment  of  the  base  to 
the  lower  segment  of  any  parallel,  as  the  whole  base  is  to  the  whole  parallel.  Now 
these  ^n  axactly  the  four  propoitiooait  involved  in  the  questions  proposed  above 
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for  solution ;  and  the  lengths  both  of  the  entire  lines,  and  of  the  segm^ts  of  thenf 
cat  off  by  the  cord,  are  given  by  the  tabular  numbers  on  the  margin.  To  obtain 
the  answers,  in  terms  of  the  number  of  deaths,  instead  of  the  number  of  surviTalSf 
it  is  only  necessary  to  count  the  divisions  of  the  base  from  the  top,  instead  of  from 
the  bottom,  for  which  purpose  twenty  prominent  decimal  figures,  of  a  different  colour 
from  those  of  the  table,  will  suffice ;  and  instead  of  reading  the  last  proportional 
from  the  table,  it  is  read  at  the  same  point  from  the  other  series  of  numbers. 


On  Prevailing  Diseases  of  Sierra  Leone.    By  R.  Clarke. 


On  same  of  the  results  deduciblefrom  the  JReport  on  the  StaHcs  of  Disease  m 
Ireland^  published  with  the  Census  ^  1 851 . 
By  John  Coldstream,  M,D^  Edinburgh. 

The  report  in  question  was  presented  to  both  Houses  of  Parliament,  by  command 
of  Her  Majesty,  during  the  session  of  1854.  It  contains  special  reports  on  the 
numbers  and  condition  of  the  deaf  and  dumb,  of  the  blind,  of  lunatics  and  idiots,  of 
lame  and  decrepit,  of  the  sick  in  workhouses,  hospitals,  prisons,  and  asylums,  and  a 
general  report  on  the  total  sick  in  Ireland  on  the  day  of  the  census  of  1851.  These 
reports  are  illustrated  by  thirty-nine  elaborate  statistical  tables.  Additional  details 
are  given  in  an  appendix  of  seven  tables ;  five  of  which  show  the  number  and  diseases 
of  the  sick  at  their  own  homes,  and  in  public  institutions,  in  Ireland  generally,  and 
in  each  of  the  four  provinces ;  the  sixth  shows  the  same  arranged  in  counties,  citiea. 
and  towns ;  and  the  seventh  shows  the  same  arranged  according  to  the  ages  of  tiie 
sick.  These  reports  and  tables  are  founded  on  the  facts  ascertained  in  reply  to 
queries  issued  along  with  those  for  the  census.  Their  examination  and  reduction 
appear  to  have  been  executed  with  the  greatest  care,  llie  whole  form  a  rich  mine 
of  valuable  information.  « 

The  diseases  specified  in  the  tables  amount  to  109  in  number;  they  are  system- 
atically arranged.  In  each  table  showing  the  disease  of  a  province,  there  are'  head- 
ings to  distinguish  the  patients  in  towns  from  those  in  the  country ;  and  headings 
for  the  sick  in  infirmaries  and  asylums,  and  in  workhouses.  By  an  examination  of 
one  of  the  tables  in  the  Appendix,  one  can  ascertain  at  a  glance  tne  numbers  affected 
with  each  of  the  109  specified  diseases  in  any  of  the  counties  or  chief  towns  of  thet 
kingdom. 

104,495  cases  of  diseases  and  injuries  of  all  kinds  are  reported  as  having  existed 
throughout  all  Ireland  on  the  day  of  the  census.  Of  these  7284  were  of  blindness, 
5074  of  insanity,  4848  of  idiocy,  and  4337  of  deaf  dumbness,  forming  together 
more  than  one- fifth  of  all  the  diseases  reported  upon.  Of  zymotic  or  epidemic, 
endemic  and  contagious  diseases,  there  were  34,998  cases,  of  which  13,777  were  of 
fever,  and  67 16  of  dysentery.  Of  69,497  cases  of  sporadic  diseases,  24,522  were 
of  the  nervous  system,  534  of  the  circulating  organs,  10,509  of  the  respiratory 
organs,  4511  of  the  digestive  organs,  289  of  the  urinary  organs,  693  of  the  genera- 
tive organs,  8822  of  the  locomotive  organs,  7167  of  the  tegu  men  tar  y  organs,  10,394 
were  diseases  of  uncertain  seat,  1224  were  cases  of  injury  by  accident;  and  of  832 
cases,  the  nature  was  not  specified.  The  24,522  cases  of  diseases  of  the  nervous 
system  included  21,543  cases  of  blindness,  insanity,  idiocy  and  deaf  dumbness.  Of 
tne  proportions  borne  by  these  to  the  general  population,  the  following  summary  ia 
given  :— 

Deaf  and  dumb...  1  person  in  1265  of  the  community. 

Blind 1         „  864  „ 

Insane    1         „        1291  „ 

Idiotic    1         „         1336 

Of  persons  returned  as  idiots,  2666  were  males,  and  2240  were  females.  Gone^ 
rally  the  proportion  of  idiots  is  smaller  in  the  civic  than  amongst  the  rural  popula- 
tion ;  while  it  is  quite  otherwise  with  lunatics,  the  proportionate  numbers  of  whom 
are  nearly  twice  as  great  in  the  towns  as  they  are  in  the  country.  It  is  noted  that 
3562  idiots  are  at  large,  202  in  asylums,  13  in  prisons,  and  1129  in  workhouses. 
So  that  onl^  about  one-fourth  of  the  idiot  population  is  in  any  way  cared  for« 
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The  results  of  the  inqairies  made  regarding  the  occupations  of  lunatics  and  the 
apparent  causes  of  their  malady  are  tabulated  in  the  report.  Of  404  persons  of  the 
professional  class,  affected  with  lunacy,  only  40  are  reported  as  having  apparently 
been  injured  by  moral  causes,  and  54  by  physical  causes.  In  the  same  class,  grief 
amongst  females,  and  excessive  study  amongst  males,  are  the  most  injurious  causes 
of  lunacy ;  whilst  amongst  shopkeepers,  tradespeople,  and  agriculturbts,  reverse  of 
fortune  and  grief  are  most  commonly  productive  of  disease. 

The  cases  of  fever  were  more  than  double  the  number  of  those  of  any  other  disease* 
They  were  very  unequally  distributed  throughout  the  provinces. 

In  Leinster  ...there  were  3056  cases  in  a  population  of  1,672,174 
InMunster...         „         6107  „  1,857,244 

In  Ulster „  1917  „  2,011,786 

InConnaught.        „         1541  „  1,012,006 

It  thus  appears  that  in  Ulster  there  were  nearly  one-third  of  the  proportional 
number  of  persons  affected  as  compared  with  those  of  Munster,  and  little  more  Uiao 
one-half  of  the  Ck>nnaught  numbers. 

The  report  enables  us  also  to  compare  the  prevalence  of  fever  in  the  cities  and 
towns  with  its  prevalence  in  rural  districts ;  and  such  a  comparison  shows  that,  in 
certain  parts  of  the  bland,  there  b  but  little  difference  in  this  respect  between  the 
town  and  country ;  in  others,  that  the  numbers  are  considerably  greater  in  the  towns* 
For  instance,  in  the  town  of  Waterford,  with  a  population  of  33,900,  there  were 
176  cases  of  fever  reported ;  while  in  the  country  (exclusive  of  the  town),  with  a 
population  of  164,051,  there  were  282  cases  of  fever  reported,  instead  of  880,  as 
there  would  have  been,  had  the  same  proportions  between  the  population  and  fever 
existed  in  the  country  that  did  in  the  town. 

It  seems  very  desirable,  that  what  was  in  thb  matter  done  for  Ireland  in  connexion 
with  the  last  census,  should  be  done  for  England  and  Scotland  in  connexion  with  the 
next  census. 

An  Analytis  of  same  of  the  Principles  which  regulate  the  Effects  of  a  Con* 
vertible  Paper  Currency,     By  Count  D.  Frolich. 


On  Decimcd  Arrangement  of  Land  Measures, 
By  Peter  Gale,  A,M.y  Dublin, 

The  plan  proposed  is  of  the  simplest  character,  and  in  accordance  with  the 
existing  system.  In  fact,  there  are  involved  only  two  changes,  both  beneficial  in 
themselves,  productive  of  important  effects,  and  yet  of  easy  modification  with  the 
existing  system.  The  first  of  these  changes  is  to  get  rid  of  the  fractional  part  of 
the  perch,  by  reducing  it  from  5^  to  5  yards.  As  the  easy  conversion,  however,  of 
the  local  measures  of  the  United  Kingdom  is  of  great  practical  importance,  a  matter 
heretofore  altogether  overlooked,  no  change  is  proposed  in  our  acreable  divisions. 
The  acre  then  whicl^  will  result  from  this  proposed  diminution  of  the  perch,  and 
which  for  distinction's  sake  may  be  called  the  Imperial  acre,  will  stand  thus : — 

Square  Yds.         Square  Tda. 

1  Square  Perch 25  instead  of  30^ 

40  Square  Perches,  1  Rood,  or  1000      „        1210 
4  Roods,  1  Acre,  or 4000      „        4840 

The  first  fact  to  be  noticed  b  the  simplicity  of  this  acre  above  all  existing  ones. 
Both  the  rood  and  acre  consist  of  whole  numbers,  admitting  of  easy  decimal  cal- 
culation. Secondly,  the  proportion  between  the  existing  local  measures  will  be 
rendered  easy  ;  a  matter  of  more  importance  than  is  generally  supposed,  and  which 
would  be  effectually  prevented  by  the  decimal  arrangement  recommended  by  the 
Commissioners  of  1842.  In  the  conversion  of  the  several  local  measures  into 
statute  measure,  the  fractional  nature  of  the  statute  or  English  perch  acts  most 
injuriously ;  for  as  each  of  these  acres  contains  the  same  number  of  perches,  their 
respective  proportion  most  be  as  the  square  of  the  perch ;  and  as  the  statute  perch 
of  H  yards  squared  makes  30^  square  yards,  in  every  case  where  the  statute  acre  is 
the  object  of  oompanaon,  to  get  rid  of  the  fraction  we  most  multiply  it  by  4,  and 
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eonaeqnentlj  increase  the  proportion  to  the  same  extent*  The  proportion^  tto«- 
fore,  between  the  Irish  and  the  statute  acre  is  as  121  to  196,  whilst  that  between 
the  Irish  and  the  proposed  imperial  acre  is  only  as  26  to  49 ;  and  in  the  same 
manner  the  Cunningham  bears  to  the  statute  acre  the  ratio  of  121  to  144,  and  to 
the  imperial  that  of  25  to  36,  and  the  Chester  acre  to  the  statute  acre  the  ratio 
of  121  to  256,  and  to  the  imperial  acre  that  of  25  to  64.  The  Scotch  acre  admtta 
of  a  still  greater  reduction,  for  It  may  be  taken  at  the  ratio  of  484  to  615  to  the 
statute  acre,  and  to  the  imperial  acre  only  that  of  80  to  128.  The  proposed 
imperial  acre  is  capable  of  scientific  division,  as  well  as  of  general  application. 

The  second  change  proposed  is  the  substitution  of  a  mile  of  2000  yards  for  lT60, 
an  improvement  borne  out  by  the  recommendation  in  their  report  of  the  Commis- 
sioners in  1842.  The  term  mile  is  derived  from  miUe,  thousand  i  or  one  thousand 
military  paces  constituted  the  aucient  Roman  mile,  each  pace  therein  consisting  of 
two  steps.  If,  therefore,  we  put  fathoms  for  paces,  and  yards  for  steps,  we  come 
at  the  same  constituent  members  as  the  original  mile.  A  fathom  is  defined  as  that 
portion  of  the  sounding-line  which  a  man  can  extend  between  his  outstretched  arms. 
This  mile  might  then  be  popularly  described  ds  measured  by  1000  men  standing 
in  a  straight  line,  ^ith  hands  joined,  and  arms  extended  in  a  horizontal  position. 
This  mile  also  will  admit  of  a  decimsil  division  into  furlongs.  A  fact  of  very  great 
importance  is,  that  by  this  arrangement  we  acquire  all  the  advantages  of  a  strict 
decimal  scale,  without  its  recognized  defects,  namely,  not  permitting  of  subdivision 
into  quarters  or  eighths  without  fractional  parts.  For  though  it  is  true  that  2^ 
furlongs  is  not  a  convenient  division  for  a  quarter  of  a  mile,  yet  this  defect  is  com- 
pensated by  the  fact  that  100  perches,  or  500  yards,  represent  the  same  quantity. 
The  effect  of  this  second  change  upon  the  proposed  acreable  arrangement  may  now 
be  stated.  A  square  mile,  either  English  or  geographical,  is  the  basis  on  which  all 
Our  statistical  calculations  are  founded.  The  English  square  mile  makes  640  Englirii 
acres.  The  proposed  imperial  square  mile  will  make  precisely  1000  acres,  and  every 
1000  square  miles  one  million  of  acres.  The  adoption  of  such  a  system  would  place 
our  land  measures  at  least  on  a  scale  commensurate  with  our  civilization  and  the 
scientific  requirements  of  the  age. 

The  author  gives  examples  of  the  advantage  to  statbtics  of  these  arrangements, 
and  finally  discusses  the  question  of  the  increased  scale  upon  which  it  is  proposed 
to  conduct  the  Ordnance  Survey  of  Scotland,  under  the  Treasury  Minute  of  the  18th 
of  May  1855,  as  presenting  a  favourable  opportunity  for  such  a  change.  The  scale 
proposed,  25,344  inches,  does  not  admit  of  subdivision  in  our  existing  measures. 
By  enlarging  this  scale  l-25th,  and  adopting  the  proposed  imperial  measure,  this 
practical  inconvenience  would  be  obviated,  and  a  decimal  proportion  maintained. 


On  the  Law$  of  the  Currency  in  Scotland.    By  J*  W.  Gilbart,  F.R.S. 

The  author  commenced  by  observing,  that  by  the  "currency  of  Scotland,''  he 
means  the  notes  issued  by  the  banks  in  Scotland,  and  by  the  "  laws  of  the  currency," 
he  means  the  uniform  operations  of  those  circumstances  which  regulate  the  amount 
of  notes  kept  in  circulation. 

In  this  paper  he  proposed  to  consider, — first,  the  constitution  of  the  banks  by  whom 
the  notes  are  issued  ;  secondly,  the  banking  operations  by  which  the  notes  are  put 
into  circulation;  thirdly,  the  laws  Which  regulate  the  fluctuations  in  the  amount; 
and  fourthly,  the  effects  of  the  Act  of  Parliament  passed  in  the  year  184d|  for  regulating 
the  currency  in  Scotland. 

Under  the  first  head  he  observed,  diat  all  the  banks  of  issue  in  Scotland  are  Joint 
Stock  Banks ;  that  they  have  numerous  partners ;  that  they  have  large  paid-up 
capitals ;  that  they  are  few  in  number ;  and  that  they  have  many  branches. 

Under  the  second  head,  he  noticed  the  operations  on  current  accounts,  on  deposit 
receipte,  on  cash  credits,  and  the  system  of  exchanges  between  the  banks. 

Under  the  third  head,  he  stated  it  to  be  one  law  of  the  currency  in  Scotland  that 
the  amount  is  not  the  same  every  year,  but  varies  in  amount  from  year  to  year,  from 
causes  which  are  specified ;  another  law  is  that  the  amount  is  not  the  same  in  every 
month  during  any  year,  but  varies  in  each  month ;  and  a  further  law,  which  is  uni- 
formly exhibited  every  year,  is  that  the  amount  is  the  lowest  in  the  months  ov 
March  and  the  highest  in  November :  another  law  it  tiiat  tiie  amovnt  of  notes  in 
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drcolatioA  tinder  if  5  is  ttoch  greater  than  the  amount  of  notes  of  Jt5  and  npwards* 
It  it  also  a  law,  that  the  amount  of  small  notes  circnlated  in  the  agricultnral  and 
highland  districts  is  higher  in  proportion  than  in  districts  more  wealthy  and  more 
densely  populated ;  and  finally,  it  is  a  law,  that  the  fluctuations  in  the  amount  of 
small  notes  do  not  correspond  from  month  to  month  with  the  fluctuations  in  the 
amount  of  large  notes. 

After  discuMing  the  causes  of  these  respective  changes,  the  author  proceeded  to 
the  fourth  head. 

He  considered  that  the  law  of  1845,  for  regulating  the  circulation  of  Scotland,  was 
more  favourable  than  the  law  of  1844  for  regulating  the  circulation  of  England,  inas-^ 
much  as  not  only  were  the  small  notes  continued,  but  the  banks  were  allowed  to  issue 
beyond  their  certified  amount  on  holding  an  amount  of  gold  equal  to  the  amount  of  the 
excess ;  and  also,  if  two  banks  of  issue  should  unite,  the  new  bank  is  allowed  to  issue 
to  the  amount  previously  issued  by  both  the  united  banks.  From  these  and  other 
causes  the  circulation  of  Scotland  has  continued  to  increase  since  the  year  1846, 
while  that  of  the  Private  and  Joint  Stock  Banks  of  England  has  considerably 
declined.  The  banks  are  indeed  put  to  the  expense  of  bringing  gold  from  London> 
but  they  endeavour  to  reimburse  themselves  in  some  degree  by  increased  charges  on 
London  payments  and  cash  credits,  thus  proving  that  restrictions  upon  banks  are 
taxes  on  the  public.  The  measure,  however,  has  not  inoculated  the  people  of 
Scotland  with  the  love  of  a  gold  currency,  a  feeling  which  would  be  disastrous  for 
Scotland.  The  gold  when  required  is  quietly  brought  down  from  London,  is  quietly 
locked  up  in  the  bank  vaults,  and  when  no  longer  wanted  is  quietly  sent  back  again. 
Upon  the  whole,  the  author  thinks  that  the  Sa)tch  bankers  are  pretty  well  satisfied 
with  the  Act  of  1845 ;  and  were  an  English  statesman  to  ask  them  the  question  once 
addressed  by  a  minister  of  commerce  to  a  body  of  French  merchants,  "  What  can 
I  do  to  serve  you?"  the^  would  probably  make  the  same  reply,  "The  greatest 
service  you  can  render  us  is  to  let  us  alone." 


On  the  Localities  of  Crime  in  Suffolk*.    By  J.  Clyde,  Jun. 

In  Suffolk,  the  greatest  amount  of  crime  is  committed  in  the  villages,  not  in  the 
large  towns. 

On  the  Ftuctuations  in  the  number  of  Births^  Deaths^  and  Marriagee^  and 
in  the  Number  of  Deaths  from  Special  Causes^  in  the  Metropolis^  during 
the  last  Fifiiem  Years,  from  1840  to  1854  inclusive,  ^y  William  A. 
Guy,  M.B.,  Cantab.\  F.RC.P^  Prof  For.  Med.  King's  College^ 
Physician  to  King's  College  Hospital. 

The  objects  of  this  communication  were, — Ist,  to  reduce  the  facts  contained  in  the 
"  Summary  of  births,  deaths,  and  causes  of  deaths  in  London,  for  the  fifteen  years, 
1840  to  1854,  compiled  from  the  weekly  returns,  and  published  by  authority  of  the 
Registrar- General,  to  a  form  admitting  of  comparison  of  one  year  with  another, 
and  usefbl  for  purposes  of  reference ;  and  2nd,  to  invite  attention  to  the  most  re- 
markable results  of  such  a  comparison  of  year  with  year,  and  especially  to  the  fluc- 
tuations occurring  in  the  mortality  from  special  causes. 

For  the  accomplishment  of  the  first  of  these  objects,  the  author  made  use  of  the 
"  Summary  "just  referred  to,  which  also  states  the  estimated  number  of  the  population 
of  the  metropolis  for  each  of  those  years.  All  therefore  that  remained  to  be  done, 
to  reduce  these  facts  to  a  form  admitting  of  comparison,  was  to  equalize  the  length 
of  the  several  years  by  reducing  them  to  the  common  standard  of  365  days,  and  the 
number  of  liviog  persons  to  one  million.  The  tables  in  the  Appendix  are  the  results 
of  this  twofold  work  of  equalization.  They  display,  for  the  fifteen  years  1840 
to  1854  inclusive,  the  number  of  births  and  deaths  in  a  miUion  persons  living  during  a 
year  of  365  days. 

After  some  explanatory  statements,  in  reference  to  the  return  of  births,  deaths, 
and  marriages,  and  some  observations  on  the  statistical  education  which  the  registrars, 
coroners,  and  medical  profession  were  receiving  at  the  hands  of  the  Regbtrar-Gene- 
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ral  duriog  the  fifleeo  years  embraced  in  the  returua,  and  the  conseqneot  i 
and  improvements  in  the  returns  themselves,  the  author  showed  that  the  year  1845. 
in  which  blank  forms  of  certificates  of  the  causes  of  death  were  first  issued,  formed 
the  commencement  of  an  era  of  greatly  improved  registration  ;  so  that  before  the 
year  1848  it  is  reasonable  to  suppose  that  the  returns  of  the  causes  of  death  would 
nave  attained  to  all  the  accuracy  of  which  they  are  susceptible  in  the  hands  of  the 
present  race  of  medical  men ;  and  that  neiUier  fashion,  nor  new  theories,  nor 
increasing  knowledge,  would  have  materially  affected  them  in  so  short  a  period  of 
time,  In  the  longer  period  of  fifteen  years,  even  in  the  absence  of  statistical  iostmc- 
tion,  some  changes  would  doubtless  have  taken  place  in  medical  opinions  as  to  the 
causes  of  death ;  but  as  these  changes  would  not  affect  the  diseases  most  easy  of 
diagnosis,  such  as  typhus  fever,  the  eruptive  fevers,  diarrhoea,  &c.,  the  tables  would 
still  be  found  in  many  parts,  throughout  the  whole  period  embraced  in  them,  to 
furnish  the  materials  of  a  just  comparison. 

In  carrying  out  the  comparison  of  year  with  year,  the  author  proceeded  to  com* 
ment  upon  the  several  tables  forming  the  Appendix  to  his  paper,  in  their  order, 
beginning  with  the  births,  deaths,  and  marriages,  and  ending  with  the  more  consi* 
derable  of  the  special  causes  of  disease ;  his  chief  object  being  to  direct  attention  to  the 
fluctuations  in  the  mortality  from  special  causes,  employing  as  a  ineasure  of  mean  flue 
tuation  the  quotient  obtained  by  dividing  the  sum  of  all  the  successive  differences 
between  year  and  year,  whether  in  excess  or  defect,  by  the  number  of  those  difference, 
and  then  reducing  that  quotient  to  a  per-centage  proportion  of  the  average  of  all  the 
years,  and  also  the  greatest  and  least  numbers  in  each  series  of  facts,  reducing  the 
difference  between  them,  or  in  other  words,  tlie  Extreme  Fluctuation,  to  a  per*centage 
proportion  of  the  maitimum  numbers. 

Having  thus  explained  the  meaning  of  the  terms  "  Mean  Fluctuation,'*  and 
*'  Extreme  Fluctuation,"  the  paper  proceeds  to  a  review  of  the  several  tables,  m^irfptg 
appropriate  comments  upon  each,  beginning  with  the  births,  deaths,  and  marriage. 

The  births,  which,  on  an  average  of  the  fifteen  years,  amount  to  32,028  in  the 
million,  have  fluctuated  between  a  minimum  of  30,348  and  a  maximum  of  33,736, 
the  mean  fluctuation  in  the  intervening  period  having  been  nearly  2  per  cent.  The 
deaths  were  subject  to  much  greater  fluctuation.  They  ranged  from  a  minimum  of 
20,925  to  a  maximum  of  30,0/8,  the  average  being  24,864 ;  and  the  mean  fluctoation 
was  9*51,  or  little  short  of  10  per  cent.  The  highest  and  lowest  numbers  occurred 
in  the  two  consecutive  years  1849  and  1850.  The  marriages,  for  the  shorter  period 
of  thirteen  years,  presented  an  amount  of  fluctuation  intermediate  between  that  of 
the  births  and  of  the  deaths.  The  average  number  of  marriages  was  10,136  ;  the 
extremes  were  9408  and  10,966 ;  the  mean  fluctuation  3*75,  and  the  extreme  fluc- 
tuation 14*20. 

The  extreme  fluctuations  in  the  numbers  of  births,  deaths,  and  marriages,  follow 
the  same  order  as  the  mean  fluctuation^.  Thus  the  mean  and  extreme  fluctuations 
in  the  births  were,  respectively,  1*95  and  10*04  ;  in  the  marriages  3*75  and  14*20; 
in  the  deaths  9  51  and  30*38. 

The  births  were  uniformly  in  excess  of  the  deaths,  and  even  the  fatal  year  of  1849 
was  no  exception  to  this  rule.  The  excess  varied  from  1838  in  that  year  to  11,086 
in  the  year  following. 

From  the  Table  showing  the  deaths  at  the  three  ages  0  to  15, 15  to  60,  and  60  and 
upwards,  it  appeared  that  the  greatest  mean  and  extreme  fluctuation  occurred  from 
15  to  60 ;  the  least  mean  fluctuation  from  0  to  15,  and  the  least  extreme  fluctuation 
from  60  years  of  age  upwards.  The  occurrence  of  the  least  mean  fluctuation  in 
persons  under  15  years  of  age  was,  perhaps,  scarcely  to  be  expected. 

The  Table  showing  the  deaths  in  five  districts  of  the  metropolis  presented  some 
results  worthy  of  notice.  In  the  east  districts  alone  the  maxima  and  minima  coin- 
cided with  the  maxima  and  minima  of  the  total  deaths.  In  the  south  districts,  the 
maximum  number  occurred  in  the  same  year,  1849,  but  the  minimum  number  in  the 
year  previous,  instead  of  in  the  year  foilowing.  in  the  west  and  central  district^ 
again,  the  minima  coincided  with  the  minimum  of  total  deaths  ;  while  the  west  and 
north  districts  were  distinguished  by  the  occurrence  of  the  greatest  number  of  deaths 
in  the  last  year  of  the  series,  1854. 

But  the  most  interesting  fact  shown  by  this  table  was  the  excessive  mortality  and 
high  rate  of  fluctuation  prevailing  in  the  southern  districts  of  the  metropolis. 
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Tke  nean  number  of  deaths  per  millioD  inhabitants  were  as  follows  i-^ 

West  Districts 3676  deaths. 

Central     , 4402     „ 

North      „      • 4670    „ 

East         „      ^435    „ 

South       „       6535     „ 

It  will  be  seen  that  when  the  southern  districts  are  contrasted  with  the  most 
healthy  group  of  districts  (the  west),  their  mortality  is  as  6535  to  3676 ;  and  when 
compared  with  the  districts  subject  to  least  fluctuation  (the  north),  their  mean 
fluctuation  is  as  21*50  to  5*67,  and  their  extreme  fluctuation  as  4820  to  18*58.  In 
this  character  of  fluctuation,  therefore,  the  north  and  the  south  occupy  the  two 
extremes.  The  only  cause  which  seems  capable  of  explaining  a  difference  so  re- 
markable and  so  considerable  is  the  prevalence  of  epidemics  on  the  south  side  of  the 
Thames,  and  the  comparative  immunity  from  them  of  the  inhabitants  of  the  higher 
districts  on  the  north  side.  If  sanitarv  improvements  should  be  found,  after  a  term 
of  years,  to  have  had  little  effect  on  the  rate  of  mortality,  or  the  prevalence  of  epi- 
demics, in  these  districts  south  of  the  Thames,  every  discouragement  ought  to  be 
thrown  in  the  way  of  the  extension  of  buildings  in  so  low  and  unhealthy  a  locality.  < 

The  author  of  the  paoer  then  went  on  to  examine  the  deaths  from  special  causes^ 
beginning  with  the  deaths  from  seventeen  principal  groups  qf  causes.  These  seventeen 
groups  admitted  of  being  divided  into  two  classes,  the  one  characterized  Iw  a  high« 
the  other  by  a  low,  or  moderate,  mean  fluctuation.  At  the  head  of  the  first  class 
stands  the  group  of  zymotic  diseases,  followed  in  order  by  several  groups  of  diseases 
having  a  mean  fluctuation  varying  from  31 '24,  in  the  case  of  zvmotic  diseases,  down 
to  1 1*26,  in  the  case  of  diseases  of  the  respiratory  organs.  The  second  class,  com- 
prising a  larger  number  of  groups,  and  ending  with  diseases  of  the  brain,  nerves,  &c.» 
has  a  mean  fluctuation  from  10*71*  in  the  case  of  death  from  old  age,  down  to  3*50 
in  the  case  of  diseases  of  the  brain,  nerves,  &c.  Of  the  whole  seventeen  groups,  the 
zymotic  diseases  are  those  which  present  the  highest  mean  rate  of  fluctuation,  and 
the  diseases  of  the  brain,  nerves,  &c.  the  lowest. 

The  group  of  zymotic  diseases,  which  in  the  reports  of  the  Registrar- General 
comprises  eighteen  separate  maladies,  the  author  extends  so  as  to  embrace  Quinsey 
and  Carbuncle. 

As  the  principal  diseases  belonging  to  this  zymotic  class  are  remarkable  for  the 
readiness  with  which  they  may  be  distinguished,  even  by  non-professional  persons^ 
they  are  not  likely  to  have  been  aflected  by  improvements  m  registration  or  in  medical 
science ;  and  as  they  are  also  of  great  importance  in  their  relation  to  the  public 
health,  the  more  considerable  of  them,  placed,  for  the  most  part,  in  the  onler  of 
their  fluctuation,  are  brought  together  into  one  table  : — 


1. 

2. 

3. 

4. 

B. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


Cholera 

Influenza  

Small  Pox 

Scariatina 

Measles 

Dysentery 

Carbancle 

Hoophig  Cough    .. 

Diarrhoea 

Typhus 

Purpura  (Scurvy). 

Erysipelas 

Quinsey 

Thrush 

Croup    

Ague 

Remittent  Fever  . 
Infantile  Fever  ..... 

Syphyis 

Hydrophobia 


Maxiinum. 

Minimum. 

Me«n. 

Mem 
FlnctofttioD. 

Extreme 
Flnrtaatioii. 

6209 

15 

780 

153  97 

99-76 

562 

35 

110 

95-45 

93-77 

890 

87 

399 

69^2 

90-22 

2132 

354 

899 

59-51 

83-40 

1122 

249 

575 

41-74 

69-92 

163 

38 

85 

84*12 

76*68 

36 

1 

9 

83-88 

97*22 

1217 

582 

857 

31*04 

5217 

1522 

246 

747 

29*45 

88*88 

1600 

615 

951 

23-55 

61-56 

36 

6 

17 

23*53 

83-88 

260 

113 

164 

17-68 

56-54 

53 

32 

34 

1765 

58-49 

170 

63 

103 

1068 

62-94 

229 

130 

167 

8-98 

48  23 

15 

5 

10 

26-40 

66*66 

52 

9 

30 

2218 

82*70 

fS 

9 

17 

20*00 

65*38 

76 

11 

48 

1511 

85*52 

S 

1 

0-78 

88-85 

66*66 
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There  are  three  diseaset  io  this  list  which  scarcely  admit  of  being  considered 
separately,  inasmuch  as  the  mortality  set  down  to  two  out  of  three  of  them  is  evi- 
dently  swollen  by  cases  really  due  to  the  remaining  one.  These  diseases  are  diar- 
rhoea, dysentery,  and  cholera — diseases  to  which  the  events  of  the  last  few  yean 
have  lent  an  unusual  interest.  The  subjoined  table  shows  the  number  of  cases 
entered  each  year  under  these  three  heads,  together  with  the  aggregate  numbers, 
and  the  fluctuations  to  which  they  are  subject  singularly  and  t:ollectively.  The  table 
is  divided  into  two  parts,  consisting  each  of  seven  years  (with  an  intermediate  year^ 
1847).  In  the  first  septennial  period  we  had  no  visitation  of  epidemic  cholera^ 
while  in  the  second  period  we  suffered  from  two  such  visitations ;  so  that  by  com- 
paring the  two  periods  we  shall  know  what  excess  of  mortality  is  due,  in  the  second 
period  of  seven  years,  to  two  visitations  of  Asiatic  cholera. 


1840. 

1841. 

184S 

.  1843 

.  1844. 

1845. 

1844. 

ATenge 
of  the 
7Yemn 

Mesn 
FluctuA- 
.    tion. 

Bztremel 

•  Floctaa-   1847* 
tion. 

Cholera    

33 

16 

248 

42 

62 

369 

79 

44 
428 
139 

32 

348 

62 

21 
407 

48 

108 

1022 

74 

45 

438 
69 

7111 
35-62 
5217 

8611 
75-93 
72-66 

52 

886 
138 

Diarrhoea..... 

Dvaenterv    

Total    

317 

305 

010 

011 

442 

476 

1204 

552 

37-68 

74-66 

1076 

1848. 

1849. 

1850. 

1851. 

1851. 

1858. 

1854. 

Average 
of  the 
r  Yev*. 

Mean 

nuctua- 

tion. 

Extreme 

Pluctna. 

tion. 

Cholera   

292 
867 
150 

0809 

1532  1 

163 

55 
)12 

78 

90 

960 

72 

67 
897 
63 

351 

921 

65 

4269 

1290 

70 

1619 

1037 

94 

16812 
31-82 
2128 

99  11 
46  65 
61-35 

Diarrhosa 

Dysentery 

Total    

1299 

78<^< 

M5 

1122 

1027 

1337 

5629 

2750 

111-09 

8802 

1 

It  will  be  seen  that  the  total  mortality  in  a  million  of  persons  living  in  the  metro- 
polis from  English  cholera,  diarrhoea,  and  dysentery,  in  the  first  seven  years  (1840 
to  1846  inclusive,)  in  which  there  was  no  visitation  of  Asiatic  cholera,  was  3665» 
or  an  average  of  552  per  annum ;  while  in  the  last  seven  years  (1848  to  1854  inclu- 
sive) the  total  mortality  was  19,253,  or  an  average  of  2750.  ,The  excess  of  mor- 
tality, which  mav  be  presumed  to  have  been  due  to  Asiatic  cholera  in  the  last  sevea 
years,  was  therefore  19.253  —3865,  or  15,388  ;  and  the  annual  excess  2750  —552, 
or  2198.  This  excess  must  be  understood  to  consist  of  the  additional  deaths  from 
the  three  diseases,  cholera,  diarrhoea,  and  dysentery,  and  not  of  the  addition  made 
by  the  visitations  of  Asiatic  cholera  to  the  mortality  from  all  causes. 

The  deaths  from  cholera,  diarrhoea,  and  dysentery  combined,  in  the  first  seveir 
years,  will  be  found  to  have  reached  their  maximum  in  the  year  1846,  the  hottest 
year  of  the  fourteen,  and  with  one  exception  (1841)  the  year  of  the  greatest  rain- 
fall.   This  was  also  the  second  year  of  the  potato  failure,  and  food  was  dear. 

The  paper  then  goes  on  to  show  that  an  intimate  relation  exists  between  a  high 
mortality  fVom  these  diseases  and  a  high  temperature,  and  that  no  other  atmospheric 
condition  which  can  be  expressed  in  figures  bears  any  similar  relation  to  the  mortality 
from  these  causes. 

If  we  assume  the  yearly  average  of  552  deaths  from  cholera,  diarrhoea,  and  dysen- 
tery, during  the  seven  years  from  1^40  to  1846  inclusive,  to  be  the  true  average  from 
these  three  analogous  diseases,  and  consider  them  as  one  disease,  we  shall  be  in  a 
condition  to  point  out  the  order  of  importance  of  the  several  maladies  comprised  in 
this  group  of  zymotic  diseases.  The  disease  which  commits  the  greatest  ravages 
among  the  population  of  the  metropolis  is  typhus  fever,  llie  deaths  set  down  to 
this  cause  amount  to  951  in  the  million  of  inhabitants.  Scarlatina  comes  next  in 
order,  as  the  cause  of  899  deaths.  Hooping-cough  occupies  the  third  place,  and 
gives  rise  to  857  deaths*  Measles  proves  fatal  to  575  persons ;  cholera,  diarrhoea, 
and  dysentery  collectively,  to  552  persons;  small-pox,  to  399;  croup,  to  167 j 
eryiipilas,  to  164 ;  inflaenza,  to  110 ;  thrush,  to  103 ;  syphilis,  to  49 ;  qoioMy,  to 
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34 ;  remittent  hver,  to  30;  infantile  fever  and  purpura,  each  to  17 ;  ftgne^  to  10 1 
carbuncle  to  9 ;  and  hydrophobia,  to  less  than  1  in  the  year. 

A  very  interesting  group  of  diseases  (tubercular  diseases)  is  remarkable  for  the 
moderate  mean  fluctuation  to  which  it  is  subject.  It  comprises  one  very  important 
disease,  namely  pulmonary  consumption,  which  shows  a  remarkable  degree  of 
steadiness,  whether  we  test  it  by  the  mean  or  by  the  extreme  fluctuation.  This 
ffttal  malady  of  the  young  adult  proved  fatal,  in  the  fifteen  years  comprised  in  the 
table,  to  a  maximum  of  3941,  a  minimum  of  2645,  and  an  average  of  3230  in  the 
million,  being  little  less  than  a  seventh  part  of  the  total  deaths  at  all  ages,  and  more 
than  a  third  part  of  the  deaths  from  16  to  60.  The  average  number  of  deaths  from 
this  fatal  disease  is,  as  nearly  as  possible,  13  per  cent,  of  all  the  specified  causes  of 
death  at  all  ages,  and  39  per  cent,  of  the  deaths  from  1ft  to  60  years  of  age. 

Dr.  Qny  finished  his  communication  by  stating  that  the  object  with  which  it  had 
been  taken  in  hand  was  sufficiently  answered  by  the  publication  of  the  ^"ve  tables  in 
the  Appendix,  which  would,  he  thought^  be  found  very  useful  for  purposes  of  refer- 
ence ;  and  he  promised  to  take  an  opportunity  of  turning  to  another  account  the 
figures  contained  in  his  tables. 

On  (he  Agriadiural  Labourers  of  England  and  Wales,  their  Inferiority  in 
the  Social  Scale,  and  the  means  of  effecting  their  Improvement.  By  John 
Locke. 

Mr.  Locke,  after  a  few  preliminary  remarks,  referred  to  the  education  of  the 
labourers,  which,  he  remarked,  should  be  adapted  to  the  peculiar  circumstances  of 
each  class.  Such  instruction  as  was  suitable  to  the  labourer's  subsequent  position 
in  life  was  generally  omitted  in  rural  schools  ;  and  while  the  chemist  had  developed 
the  principles  of  agriculture,  and  the  mechanist  facilitated  its  operations,  they  lost 
sight  of  the  fact,  that  the  human  instrument  of  production  was  left  uncultured  in 
the  acquisition  of  ideas  relating  to  the  nature  of  his  future  employment.  The  defi- 
ciency, t0O|  was  aggravated  by  children  leaving  school  too  soon,  before  their  intelli- 
gence was  thorou^ly  awakened  as  to  their  duties  in  life.  Hence  resulted  pecuniary 
losses  to  employers  j  for  they  could  neither  expect  earnestness  in  intention  nor  system 
in  performance,  when  a  man  understood  not  the  reason  of  what  he  did,  while  his  very 
ignorance  extinguished  all  rational  ambition  of  improving  his  lot  in  life.  Let  them 
BOW  see  how  far  the  efforts  of  Lord  Brougham  and  others  had  been  productive  of 
practical  results.  According  to  the  Parliamentary  returns  of  1818,  there  was  then 
m  day  schools  674,883  scholars,  and  477*225  in  Sunday  schools ;  now,  extending 
their  inquiiy  to  1854,  during  which  interval  the  population  had  increased  54  percent., 
the  number  of  day  scholars  then  amounted  to  2,144>378,  and  of  Sunday  scholars  to 
2/407,642.  Out  of  twelve  agricultural  counties  in  England,  the  most  favourable 
attendance  of  children  at  day  schools  was  above  the  standard  proportion  of  one  in 
ei^t  of  the  population,  and  the  most  unfavourable,  one  in  ten.  In  North  and  South 
Wales  and  Monmouthshire,  the  proportion  was  still  lower.  Mr.  Locke,  after  ex- 
pressing his  opinion  in  opposition  to  charity  schools,  except  in  cases  of  absolute 
necessity,  and  also  on  Uie  dwellings  of  the  labouring  community,  which  he 
thought  might  be  greatly  improved,  referred  to  the  opinion  which,  he  said,  of 
late  years  had  been  gaining  ground,  that  the  anomalies  of  the  poor  law  require  an 
extension  of  the  area  of  taxation.  Mr.  Locke  concluded  his  paper  by  remarking 
that,  until  oeconomy  was  made  available  for  profit,  it  would  not  be  thought  of  by 
that  section  of  the  community,  whose  wages  being  barely  adequate  to  support 
existence,  aflbrd  neither  motive  nor  result  to  prospective  industry  and  ingenuity. 
"When  the  principle  of  hope  is  extinguished,  all  improvement — moral,  intellectual, 
and  physical — ^is  interrupted  at  the  very  outset. 


On  the  Influence  of  Factory  Life  on  the  Health  of  the  Operative,  cu  founded 
upon  the  Medical  Statistics  of  this  Class  at  Belfast. 
By  A.  G.  Malcolm,  M.D. 
After  some  preliminary  observations  relating  to  the  importance  of  the  linen  manu- 
fiMtore  to  Ireland,  the  origin  of  flax-spinning  machinery,  and  the  agitation  respect- 
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log  factory  labour.  Dr.  Malcolm  proceeded  to  draw  attention  to  the  inOuence  iaf 
factory  life  as  founded  upon  the  medical  statistics  of  the  largest  factory  town  m 
Ireland,  wiih  the  view  of  showing  that  there  are  still  injurious  results  due  to  factory 
employment.  He  premised  a  brief  description  of  the  processes  through  which  the 
flax  passes  from  the  rough  state  to  the  yarn,  in  order  that  the  exact  amount  and 
nature  of  the  employments  in  flax-spinning  factories  may  be  fully  comprehended, 
lie  also  alluded  to  a  few  interesting  points  in  connexion  with  the  intimate  stroctare 
of  the  flax  flbre,  whereby  it  was  shown  that  silica  enters  largely  into  its  composition, 
and  also  that  in  other  respects  its  elementary  fibre  was  essentially  firm  and  unyield* 
ing ;  these  and  the  foregoing  subjects  were  illustrated  by  several  diagrams  and  speci- 
mens of  the  flax  itselC  as  it  appears  after  undergoing  the  different  processes.  Hie 
d  priori  conclusions  as  to  the  capability  of  the  different  branches  of  factory  employ- 
ment to  induce  disease  were  then  severally  detailed  thus: — 1.  The  influence  of  the 
flax  and  tow  dust  on  the  organs  uf  respiration.  It  was  shown  that  these  particles 
are  necessarily  a  source  of  irritation,  and  that  their  continued  inhalation  must  sooner 
or  later  induce  organic  disease.  2.  Tlie  position  of  the  worker :  this  influence  is 
manifested  primarily  in  articular  affections,  and  secondarily  in  inducing  thoracic  and 
gastric  maladies.  3.  The  high  temperature  of  the  spinning-rooms:  this  cause,  com- 
bined with  the  moist  atmosphere,  and  in  addition  the  sudden  transitions  of  tempe* 
rature  to  which  the  worker  is  exposed,  conspire  to  disorder  the  respiratory  func- 
tions, and  afterwards  predispose  to  a  more  general  contamination  of  the  system. 
The  author  next  submitted  the  results  ascertained  by  statistical  laws  based  on  actual 
experience. 

Belfast  contains  about  1 1 2,000  inhabitants,  of  whom  about  36,000  belong  to  the 
operative  class.  Of  this  latter  number,  about  1 1,000  are  factory  workers,  a  sufii- 
cient  and  extensive  basis  upon  which  to  rear  conclusions  respecting  the  objects  of 
this  paper.  The  tabular  returns  brought  forward  were  made  out  from  three  sources ; 
viz.  1st,  the  examination  of  2078  female  workers,  by  means  of  certain  queries  indi- 
cating the  particular  employment,  the  age,  the  time  at  mill- work,  the  condition  of 
health,  and,  as  far  as  could  be  ascertained,  the  medical  history,  including  the  nnm* 
ber  of  times  off  work  on  account  of  ill  health,  the  duration  of  past  serious  illnesses, 
and,  as  far  as  possible,  the  nature  of  the  illnesses  themselves.  2nd.  Returns  from 
the  Belfast  General  Hospital  records,  showing  the  relative  number  of  factory  workers, 
and  the  nature  of  the  diseases  for  which  they  were  admitted  into  hospital.  3nl.  Similar 
returns  from  the  registers  of  the  six  dispensary  districts  into  which  Belfast  is  divided* 
showing  the  number  of  workers  treated,  and  the  diseases  under  which  they  suffered. 
4th.  The  author's  experience  as  medical  attendant  for  several  years  of  public  instil 
tutions,  which  afforded  abundant  opportunities  and  a  personal  inspection  of  the 
workers  at  the  factories.  The  results  of  the  evidence  thus  furnished  were  compared 
with  the  returns  of  disease  amongst  the  entire  population  for  whom  medical  relief 
has  been  provided  by  hospitals  and  dispensaries,  that  is  amongst  that  section  of 
society  of  which  the  factory  operatives  form  a  part.  1st.  The  examination  of  the 
2078  female  workers,  omitting  the  tabular  statements,  gives  the  following  general 
result.  Among  the  "  spinners,"  it  was  found,  as  expected,  that  headaches,  gastric 
ailments,  and  complaints  of  the  limbs  predominated.  The  "preparers"  complained  of 
these  affections  in  a  less  degree.  2nd.  The  hospital  cases  showed  a  large  proportion 
of  injuries,  cutaneous  diseases,  affections  of  the  chest,  especially  phthisis,  and  of  the 
limbs.  In  comparison  with  the  returns  of  all  cases  admitted  into  hospital  for  a 
period  of  several  years,  it  was  ascertained  that  an  increase  of  the  general  average  waa 
observed  among  the  workers  in  the  following  affections,  viz.  diseases  of  the  skin» 
injuries,  pulmonary  consumption,  uterine  diseases,  nervous  maladies,  and  affections 
of  the  limbs.  3rd.  The  dispensary  returns  give  the  following  result  upon  a  basis  of 
2053  mill- workers  :  affections  of  the  chest,  digestive  organs,  ^e  skin  and  uterus,  also 
fevers,  syphilis,  and  affections  of  the  limbs  greatly  predominated.  Compared  with  the 
general  average  of  35,039  cases  as  they  occurred  in  the  districts,  we  find  that 
diseases  of  the  chest,  gastric  ailments,  uterine  and  syphilitic  diseases,  fever  and 
affections  of  the  limbs  are  in  higher  proportion  amongst  the  mill-workers. 

The  hospital  returns  in  reference  to  the  diseases  of  "  hacklers,"  extending  over  a 
number  of  years,  elicited  the  fact  that  chest  diseases  were  in  the  high  ratio  of  30  per 
cent,  and  that  diseases  of  the  skin  and  affections  of  the  limbs  were  also  in  consider* 
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Hble  namber.  The  paper  concludes  with  a  statement  of  the  means  which  the  author 
considers  are  calculated  to  reduce  disease  to  a  minimum  and  improve  the  comfort 
and  condition  of  the  operative:— 1st.  Increased  provision  for  ensuring  full  veotila* 
tion  of  the  different  apartments,  whereby  an  equal  temperature  and  the  freest  change 
of  atmosphere  would  be  obtained  without  being  subject  to  the  control  or  whim  of 
the  operative.  Horizontal  shafts,  communicating  with  a  large  air-expelling  fan,  were 
recommended  as  absolutely  necessary  for  the  brackling  and  carding  apartments ;  the 
opening  of  the  sashes  when  required  should  be  regulated  en  masse,  and  not,  as  at 
present;  here  and  there,  whereby  drafts  and  minor  currents  are  produced.  2nd.  To 
prevent  the  entrance  of  the  flax  and  tow  particles  into  the  respiratory  passages,  some 
means,  acting  like  the  ordinary  respirator  or  the  natural  moustache,  is  imperatively 
required.  3rd.  In  order  to  counteract  the  injury  to  the  young  spinners  consequent 
upon  the  present  mode  of  conducting  the  employment,  a  suitable  mill- dress,  to  be 
put  on  on  entering  the  factory,  would  be  most  desirable ;  during  work,  the  outer 
ordinary  clothing  might  be  hung  up  in  a  dry  room,  to  be  resume^At  the  close.  4th. 
It  would  be  the  interest  as  well  as  duty  of  the  employer  to  encoui-age  all  proper  means 
of  enabling  the  operatives  to  spend  their  evenings  in  a  manner  calculated  to  improve 
their  mental  condition,  and  thus  rendering  them  more  disposed  to  view  their  position 
in  a  true  light,  and  to  give  freely  and  fully  a  fair  day's  work  for  a  fair  day's  wage. 
By  refining  the  taste,  the  operative  becomes  armed  with  a  counteracting  power 
a^nst  the  degrading  though  seductive  attractions  of  vicious  habits,  and  the  employer 
receives  the  benefit  with  interest  in  the  better  fulfilment  of  the  operatives'  duty,  and 
the  greater  degree  of  confidence  which  becomes  established  between  them. 


Juvenile  Delinqueney — iu  Principal  Causes  and  Proposed  CurCy  as  adopted 
in  the  Glasgow  RefomuUory  Schools.  By  the  Rev.  A.  K.  M'Callum, 
M,A.f  Governor  of' the  House  ofBefvge,  Glasgow, 

In  the  outset,  the  writer  showed  that  crime  being  one  of  the  social  problems  of 
the  age,  in  order  to  diminish  the  number  of  our  criminals,  we  must  begin  by  the 
reformation  of  our  youthful  offenders.  He  then  enumerated  in  detail  the  causes  of 
juvenile  delinquency  in  Glasgow.    The  principal  of  these  were-r- 

I.  Depraved  Parental  Influence. — He  represented  the  disastrous  effects  of  intern- 
perance  upon  the  family,  and  showed  that  the  child  is  led  by  the  profligate  example^ 
and  sometimes  precept,  of  his  parents,  to  the  commission  of  crime,  and  is  thus 
brought  under  the  lash  of  the  law.  He  found,  out  of  286  boys  now  in  the  House 
of  Refuge,  73  who  attribute  their  fall  either  directly  or  indirectly  to  the  bad  conduct 
of  their  parents.     He  mentioned,  as  another  prolific  source  of  crime — 

II.  Corrupting  Associates, — He  stated  that  there  are  hundreds  of  adepts  in  vice 
throughout  the  city  who  make  it  their  business  to  inveigle  young  persons,  and  com- 
pel them  by  threats,  or  encourage  them  by  rewards,  to  steal.  That  these  young 
victims,  however,  soon  set  up  for  themselves,  and  carry  on  their  depredations  on 
their  own  account.  That  the  number  of  youths  corrupted  in  this  way  annually  is 
very  great ;  and  that  all  public  works,  and  society  in  general,  are  heavy  sufferers. 
That  these  are  chiefly  young  persons  inured  to  crime  by  repeated  recommittals  to 
par  gaols;  and  that,  among  the  boys  of  the  House  of  Refuge,  there  were  152  who 
trace  their  ruin  principally  to  these  bad  companions. 

III.  Wee  Pawns  and  Marine  Stores  were  another  source  of  evil.  They  are  the 
favourite  haunts  of  the  beggar,  the  thief,  the  drunkard,  and  the  juvenile  delinquent, 
lirom  the  universal  nature  of  the  articles  they  receive.  That  the  young  person  was 
confirmed  in  his  nefarious  traflSc  from  the  facilities  afforded  by  these  places  for  the 
disposal  of  his  booty.  That  the  whole  system  of  pawnbroking  houses  should 
be  thoroughly  revised,  and  a  severe  penalty  inflicted  on  any  one  who  received 
articles  from  youno  persons  under  any  pretence  whatsoever.     He  stated  that — 

IV.  Shows  and  Minor  Theatres  were,  beyond  comparison,  the  most  prolific 
sources  of  juvenile  crime.  That  these  places  are  whirlpools,  into  which,  when  our 
youth  are  once  drawn,  their  destruction  is  almost  inevitable.  The  writer  himself 
Tiaited  some  of  these  places  in  company  with  two  oflScers,  kindly  furnished  by  the 
Superintendent  of  Police.    The  scene  he  witnessed  will  not  bear  description.    From 
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800  to  400  young  persons  were  huddled  together  in  one  of  them,  three-fboiiltf  of 
whom,  according  to  the  testimony  of  au  experienced  officer,  lived  by  thieving.  The 
ecene  for  the  night  was  a  fair  representation  of  what  usually  occurred ;  and  yet  the 
hcentious  inuendos  introduced,  the  low  profligate  character  of  the  songs  sung,  and 
the  whole  moral  atmosphere,  was  charged  with  a  pollution  which  could  not  but 
exert  the  most  deadly  effect  on  all  that  we  hold  sacred  and  virtuous.  There  were 
173  boys  in  the  House  of  Refuge  who  stated  these  pests  as  the  principal  cause  of 
their  being  led  astray. 

As  a  substitute  for  these  places,  he  suggested  the  throwing  open  of  botanic 
gardens,  museums,  and  works  of  art  and  industry,  at  the  lowest  charge  to  the 
working  classes.  The  opening  of  public  parks,  to  furnish  abundance  of  pure  air 
and  recreation.  The  encouragement  of  cncket,  bowling,  and  other  athletic  gamea, 
by  offering  premiums.  The  furnishing  of  lectures  on  scientific,  industriid,  and 
other  popular  subjects.  The  opening  of  schools  of  design,  and  free  public  librariM } 
and  the  supplying  of  abundance  of  sound,  substantial,  and  cheap  education  to  tha 
very  poorest  of  the  people.  To  eacourage  education,  he  suggested  that  our  ca* 
pitaiists,  mill-owners,  and  other  extensive  employers,  $houl4  take  no  youth  kUo  their 
workg  except  he  be  fumUhed  with  a  certificate  qf  education,  which  ought  to  be  a 
condition  of  leaving  school.  That  this  would  be  a  sufficient  motive  for  the  most 
neglectful  parents  to  see  their  children  educated.  That  the  law  affecting  pawns 
should  be  remodeled.  That  such  minor  theatres  and  shows  as  are  found  conduciva 
to  immorality  should  be  suppressed.  That  the  sale  of  ardebt  spirits  should  be 
restricted.  That  the  houses  of  the  working  classes  should  be  made  more  comfort- 
able, by  extending  the  benefits  of  Dunlop's  admirable  Act ;  and  that  by  the  home 
enjoyments  thus  secured,  the  increased  intelligence,  the  taste  for  elevating  and  en- 
nobling pursuits,  most,  if  not  all,  of  the  debasing  habits  now  prevalent,  at  once  oar 
social  bane  and  disgrace,  would  speedily  disappear. 

The  writer  then  proceeded  to  mention  certain 

Remedies. — That  short  imprisonments  had  totally  failed  in  reforming  Juvenile 
delinquents,  was  self-evident.  Some,  while  in  confinement,  purpose  an  amendmeit 
of  life ;  and,  were  they  then  taken  by  a  friendly  hand,  might  be  rescued ;  but 
when,  on  the  day  of  liberation,  they  meet  with  bands  of  their  former  associates  in 
crime,  can  we  feel  astonishment  that  these  resolutions  will  be  overcome  ?  This  ia 
the  uniform  testimony  of  those  who  have  the  amplest  means  of  knowing,  and  expe- 
rience confirms  the  fact.  In  Glasgow  prison,  during  last  year,  acconling  to  the 
Report  for  the  Prisons  of  Scotland,  the  re-committals  were^665  once;  363  twice; 
247  Uiree  times;  190  four  times;  135  five  times;  IQl  from  six  to  ten  times;  71 
from  ten  to  twenty  times ;  and  26  from  twenty  to  fifly  times.  Edinburgh  is  no 
better.  In  that  gaol  there  were — re-committed,  1001  once;  544  twice;  234  three 
times ;  226  four  times ;  142  five  times ;  375  from  six  to  ten  times ;  337  from  ten  to 
twenty  times ;  218  from  twenty  to  fifty  times ;  and  23  upwards  of  fifly  times. 

Thus  we  see  that  short  imprisonments  only  aggravate  the  evil  they  are  designed 
to  cure.  The  reformatory  element,  then,  must  predominate  in  our  treatment  of  the 
young.  But  the  remedy  must  be  commensurate  with  the  disease.  We  would  have 
every  juvenile  delinquent  brought  before  the  police  court  for  the  first  time,  to  be 
handed  over  to  his  parents,  or  guardian,  if  he  has  any,  who  should  be  charged  to 
keep- him  from  infringing  the  law.  Upon  being  convicted  a  second  time,  he  ^ould 
be  sent  to  the  Reformatory  School,  at  the  expense  of  his  parents,  and  kept  there 
till  his  majority,  or  till  such  time  as  the  Directors  of  the  House  were  satisfied  that 
he  would  conduct  himself,  if  discharged,  as  a  proper  member  of  society.  The  objeo* 
tion  will  be  raised  against  this  treatment,  that  it  interferes  with  the  liberty  of  the 
subject,  and  that  the  punishment  is  out  of  proportion  to  the  crime  committed.  To 
this  it  is  answered,  first,  that  there  is  no  punishment  at  all  inflicted,  the  object 
being  solely  the  child's  welfare ;  and,  secondly,  that  society  has  rights  and  privi- 
leges which  should  ever  be  held  sacred ;  thirdly,  that  there  is  no  injury  done  to  the 
person  who  has  transgressed  the  rights  of  society,  should  that  society  declare  that  a 
certain  period  roust  elapse  before  his  full  privileges  be  restored  to  him ;  and,  lastly, 
to  the  objection  that  parents  will  become  indifferent  to  their  children,  when  they 
know  they  will  be  cared  for,  and  that  children  will  be  found  to  commit  crime  to 
quality  them  for  admbsion ; — the  time  proposed  to  keep  them  in  the  Reformatory^ 


Digitized  byVjOOQlC 


TRANS^k3TION0  Of  THS  SECTIONS.  179 

•BdcomptUiiig  parvnts  to  support  them,  it  a  sufficient  answer.  None  will  seek  to 
qualify  themselTes  under  such  conditions.  Ample  experience  in  the  Glasgow  Re- 
formatory confirms  this. 

In  a  Reformatory  Institution  there  should  exist  a  correspondence,  as  near  as 
practicable,  between  the  condition  of  the  boys  in  ^e  house,  and  what  will  be  his 
actual  condition  in  life.  This  will  prevent  a  reaction.  There  should  be  no  finery, 
either  in  their  dress  or  food.  All  should  be  plain,  substantial,  and  conducive  to 
health.  They  should  be  made  to  learn  their  trade  thoroughly,  as  this  will  give 
them  a  great  superiority  over  those  whom  they  will  meet  with  when  they  go  out 
into  the  world.  The  prmcipal  remediet  he  would  suggest,  are  adopted  in  Uie  Glas- 
gow Reformatory  Schools,  a  brief  history  of  which  was  given.  The  subject  of  juvenile 
delinquency  was  impressed,  at  an  early  period,  upon  many  of  the  public-minded  and 
benevolent  citixens^f  Glasgow.  In  the  year  1836,  a  subscription  was  set  on  foot ' 
to  erect,  by  voluntary  contribution,  an  institution  for  the  reformation  of  the  dan- 
gerous classes.  The  appeal  was  met  with  the  usual  liberality  which  distinguishes 
the  merchants  of  Glasgow.  Upwards  of  jf  ^0,000  were  collected.  A  piece  of 
ground,  about  five  acres,  to  the  east  of  the  city,  occupying  an  elevated  position,  was 
purchased,  and  a  handsome  erection  raised  thereon.  The  house  was  opened  for  tha 
reception  of  inmates  on  the  17th  day  of  February,  1838,  by  the  Very  Reverend  Prin- 
cipal M'Farlane.  In  its  early  stage  it  met  with  many  difficulties.  Its  present 
prosperity  is  greatly  owing  to  the  enlightened  and  comprehensive  measures  of  tho 
Honourable  Board  of  Commissioners,  and  the  indefatigable  exertions  of  the  Con- 
vener, James  Playfair,  Esq.  The  Houses  of  Refuge  were  licensed  last  year,  under 
the  Youthful  Offenders  Act,  17th  and  18th  Vict.,  cap.  86,  as  Reformatory  Schools. 
In  the  boys'  house,  three  objects  are  sought  to  be  accomplished  for  every  inmate 
admitted ; — to  send  him  out  with  a  good  education,  a  good  trade,  and  a  sood  cha« 
racter.  The  institution  aims  at  educating  the  whole  boy,  physically,  morally,  inteU 
lectually,  and  socially. 

I.  Education. — In  the  school,  reading,  writing,  arithmetic,  grammar,  geography, 
music,  scientific  and  scriptural  knowledge,  are  taught.  The  time  is  divided  into 
two  divisions,  fore  and  afternoon,  with  four  classes  in  each.  While  the  one  division 
is  taught  at  school,  the  other  attends  their  trade.  Thus  weariness  and  listlessness 
are  unknown  in  either,  and  as  much  progress  made  in  both,  as  if  only  one  were 
carried  on  at  a  time.  The  boys  are  found  very  ignorant  when  admitted.  Out  of 
286  boys,  79  upon  admission  could  read  tolerably  well,  1 10  could  read  little  words, 
and  97  did  not  know  the  alphabet. 

II.  Industry  obtains  a  prominent  place  in  the  house.  Idleness  is  the  bane  of 
our  juvenile  population,  and  almost  invariably  leads  to  crime.  It  is  therefore 
found  a  vitally  important  element  to  train  the  boys  as  much  as  possible  to  the  usual 
trades  carried  on  in  society — in  short,  to  make  the  house  a  little  world  of  its  own. 
At  present,  farming,  tailoring,  shoemaking,  smith-work,  coopering,  bookbinding, 
printing,  joining,  and  wood-splitting,  are  the  principal  occupations  conducted  in  the 
house.  More  are  in  contemplation.  The  gross  return  from  work  executed  during 
the  past  year  was  ^3300  1»,  ld„  and  the  net  proceeds,  after  paying  from  this  sum 
the  material  for  the  work,  the  salaries  of  the  superintendents  of  the  trades,  and 
journeymen  employed  to  instruct  the  boys,  was  j^6l4  2s,  3d, 

III/ MoralTraimng, — ^The  house,  with  its  present  number  286  (which  from  addi^ 
dons  and  alterations  now  in  progress  will  soon  accommodate  450),  is  one  large 
Christian  family,  with  the  Grovernor  and  his  wife  acting  in  the  room*  of  parents. 
The  law  of  love  pervades  the  youthfhl  community.  A  moral  tone,  through  Bible 
and  kindly  training,  influences  the  whole.  Force  and  restraint  are  unknown.  A 
newly  admitted  boy,  after  preliminary  training  separately  under  the  immediate  care 
of  the  Governor,  is  by  degrees  permitted  to  associate  with  the  rest,  and  obtain  his 
full  privileges.  Those  thus  admitted  are  absorbed  into  the  habits  and  feelings  of  the 
rest,  and  soon  moulded  by  them.  The  sympathy  of  numbers  is  found  most  bene- 
ficial. At  the  close  of  each  day,  three  marks — one  for  obedience,  one  for  truth-< 
fulness,  and  one  for  industry — are  given  to  each  bov  by  his  master,  according  as  he 
has  behaved.  Thus  he  daily  writes  out  the  certificate  which  is  to  determine  the 
length  of  time  he  is  to  be  detained  in  the  house.  Confidence  is  placed  in  the  boys. 
In  the  summer  they  enjoy  excursions  down  the  Clyde  to  the  Botanic  Gardens,  &c,y 
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and  in  no  intUoce  has  this  privilege  been  abused.  Of  2^9  boys  dismissed  during 
the  last  five  years,  after  the  most  rigid  examination,  we  can  discover  but  fiifi«  cases 
who  have  fallen  into  the  hands  of  justice.  From  80  to  90  per  cent  are  doing  welL 
The  following  are  some  of  their  occupations,  viz.  30  sailors,  6  soldiers,  19  tailors, 
16  shoemakers,  U  farmers,  2  mechanics,  3  iron-founders  and  moulders,  4  wrights, 
5  message- boys,  3  shop- boys,  3  brassfounders,  I  baker,  I  carver  and  gilder,  4  office- 
boys,  3  carters,  1  shopkeeper,  1  clerk. 

Conehmom, 

1.  That  our  great  cities  are  the  centres  of  crime;  and  that  many  incitements  to 
juvenile  delinquency  there  existing,  might,  through  judicious  interferences,  be 
greatly  modified. 

2.  That  gaol  punishments,  instead  of  reforming,  invariably  demoralize  juvenile 
delinquents. 

3.  That  to  benefit  youthful  delinquents,  and  successfully  induce  parents  to  con- 
tribute to  their  support,  they  should  be  sent  to  Reformatories  till  their  majority, 
giving  power  to  the  directors  of  such  places  to  send  them  out,  on  being  satisfied 
that  they  would  do  well. 

4.  That  the  law  of  love  and  kindness,  combined  with  intellectual  and  moral 
training,  never  fails  in  reclaiming  youthful  offenders,  and  making  them  useful  mem« 
bers  of  society. 

5.  That  the  experience  of  many  years  in  the  Glasgow  Reformatory  Schools,  proved 
the  reformability  of  from  80  to  90  per  cent,  of  juvenile  delinquents. 

6.  That,  in  an  economical  point  of  view,  prevention  is  better  than  cure;  the 
gross  cost  of  a  boy  in  the  Glasgow  Reformatory  being  ^13  per  annum,  and,  de- 
ducting his  earnings,  about  j^lO. 

Tablb  I.   Showing  the  Number  of  Boys  admitted  and  disposed  of  from  1st  July 
1854  till  1st  July  1855. 

Boys  in  House  1st  July  1854    233 

Boys  admitted  from  Ist  July  1854  till  1st  July  1855 87 

Boys  disposed  of  from  1st  July  1854  till  1st  July  1855 69 

Of  these  there  were  sent  to  Canada  and  the  United  States   > .      10 

Sent  to  the  Navy 7 

Boys  for  whom  situations  have  been  procured    41 

Boys  who  left  the  House  irregularly    9 

Boys  who  died  in  the  House    2 

Boys  who  returned  of  their  own  accord 5 

Average  number  of  Boys  in  House  during  the  year  237 

Boys  in  House  Ist  July  1855   250 


Table  II.  Showing  the  average  age  of  Boys  when  they  began  to  steal,  age  when 
admitted  into  the  House,  and  age  at  present  (Ist  July  1855). 


Age  of  Boys    years 

No.  when  admitted  into  House 
No.  with  present  age  in  House 


10 


11  12 


2656 
16|28 


13,14 


57,44 
30  64 


15 


16 


17 


18 


19 


20 


3,  2 


Total. 


286 


Average  age  when  they  began  to  steal,  from  9  to  12  years. 


Table  III.   Showing  the  time  the  inmates  have  been  in  the  Institution. 

Onejettx  Two         Three  Four  Fife  Six  Seren  Total, 

jetun.         yean.  yean.        yean.        yean.         yean. 


No.  of  Boys       143 


41 


44 


23 


18 


16 


2 


286 
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Tabui  IV.    Showing  the  character  of  Parents,  and  whether  dead  or  alive>  of  8i0 
Boys  now  in  the  Institution. 

Number  of  boys  one  or  both  of  whose  parents  are  (or  were  when  alive) 

drunkards 124 

Number  of  boys  whose  father  or  mother  deserted  or  were  unknown  to  them    48 

Number  of  boys  whose  parents  are  both  dead 61 

Number  of  boys  whose  father  is  dead 79 

Number  of  boys  whose  mother  is  dead    42 

Number  of  boya  whose  parents  are  both  idive 66 

286 

Tablb  V.  Showing  the  principal  incitements  to  Crime,  and  the  nature  of  the 
offences  for  which  they  were  convicted. 

Number  of  boys  who  stated  the  shows  and  minor  theatres  as  the  principal 

cause  of  their  being  led  astray 173 

Number  of  boys  who  were  encouraged  to  dispose  of  stolen  articles  in  little 

pawns,  rag  and  marine  stores   147 

Number  of  boys  who  trace  their  ruin  to  bad  companions,  especiidly  young 

persons  who  have  been  in  prison i 152 

Number  of  boys  who  assigned  their  parents'  misconduct  and  hunger  as  the 

cause,  &c 72 

Table  VI.  Showing  the  state  of  Education  when  Admitted  into  the  House,  and 
their  present  state,  of  286  Boys  now  in  the  Institution. 

On  Admission.    Boys  who  did  not  know  the  alphabet 97 

„  „  Boys  who  could  only  read  little  words    HO 

„  „  Boys  who  could  read  tolerably  well 79 

Total 286 

„  „  Boys  who  could  read,  write,  and  count  a  little . .   48 

Present  State.-*-Boy8  who  can  read  but  little  words 69 

„  „        Boys  who  can  raad  tolerably 86 

„  „         Boys  who  can  read  well 141 

Total -—  280 

„  „        Boys  who  are  writing 227 

„  „        Boys  at  grammar  and  geography «...  *    184 

„  „        Boys  at  arithmetic 185 

Tablb  VII.  Showing  the  character  of  229  Boys  discharged  from  the  House  daring 
the  last  four  years,  viz*  from  1st  July  1851,  tiU  1st  July  1855. 

Number  of  boys  whose  history  could  not  be  traced    13 

Number  of  boys  who  died  since  leaving  the  house 10 

Number  of  boys  who  relapsed  into  crime  and  were  convicted 9 

Number  of  boys  who  have  not  been  convicted,  but  are  not  very  steady  . .      14 

Number  of  boys  who  are  doing  well. . .  i 183 

Total 229 

Giving  80  per^  cent*  of  those  who  are  known  to  be  doing  well,  irrespective  oC 
those  whose  addresses  are  unknown. 

Tablb  VIII.    Showing  the  Number  of  Boys  admitted  and  discharged  from  1st 
July  1850>  till  1st  July  1855. 


Admitted. 

1860-51 71  boys 

1851-52 64     „ 

1852-53 46     „ 

1853-64 49     „ 

1854-55 85     „ 

315  boys. 


Discharged. 

1850-51 34  boys 

1851-52 47     „ 

1852-53 46     „ 

1853-54 34     „ 

1854-55 69     „ 

229  boys. 


Average  of  admissions  63  boys.         I  Average  of  discharges  45^  boys. 

1855.  12 
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Table  IX.  Showing  the  countries  to  which  the  boys  at  present  in  the  Institatton 

belong. 

Born  in  Scotland 222 

Of  these  there  were  born  in  Glasgow 160 

Born  in  England 7 

Bom  in  Ireland 56 

Bom  in  other  countries  (America) 1 

Total .286 

Table  X.   Showing  the  Trades  conducted  in  the  House,  and  the  average  Number 
of  Boys  employed  at  them. 

Tailoring 62 

Shoemaking 81 

Wood-splitting , 105 

Farming     .  > 24 

Joining  14 

Smiths    10 

Coopering 9 

Bookbinding 12 

Printing 4 

V&rious  occupations 36 

357 

Table  XI.   Showing  return  from  Boys'  Labour,  and  Expenditure  for  one  Year, 
from  1st  July  18*54,  till  ist  July  1855. 

Gross.  Net. 

£      B,    d,        ;&     t.    d. 

Gross  amount  of  work  done 3300     1     1 

Net  Proceeds,  after  paying  for  the  material  and  wages 

of  tradesmen    614     2     3 

Gross  expenditure 2905  13     1 

Net  expenditure,  after  deducting  profit  on  work,  which 
sum  is  paid  from  share  of  assessment  for  Boys'  House 
and  board  for  Sunday 2291  10  10 

Gross  cost  of  each  boy  per  annum   13    0    0 

Net  cost,  after  deducting  his  share  of  eamings 10    0    O 

The  above  includes  all  expense  but  house-rent.  Pre- 
vious to  the  rise  of  provisions  the  net  cost  was  ....  7  10    O 

Table  XII.   Showing  the  Number  of  Officers  and  Tradesmen  employed  in  the 
House  of  Refuge  for  Males. 

Groveraor  1 

Teacher  of  School  and  Assistants 4 

Clerk  and  Storekeeper 1 

House  officers   2 

Superintendent  of  Tailoring  and  Tradesmen  . .  7 

Shoemaking  and  Tradesmen  6 

Farming  and  tradesmen    . .  2 

Joining   1 

Smiths' trade i 

Coopering ] 

Bookbinding l 

Printing 1 

Gate  and  doorkeepers  2 

Female  servants    6 

Total "35 
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Industrial  Schools. 

Tablb  XIII.   Showing  the  Number  of  Boys  and  Girls' admitted  and  disposed  of, 
from  1st  December  1853^  till  1st  December  1854. 

Boys.  Girls.  TotaL 

In  School  on  31st  December  1853 155  85  240 

Admitted  during  1854 101  56  15/ 

Deserted  but  re-admitted 18  . .  18 

Left  during  the  year 161  75  236 

Remaining  on  31  St  December  1854    113  66  179 

Employment  was  found  for 49  27  76 

Removed  by  parishes  and  sent  home  to  relations^  &c.       23  46  69 

Deserted    85  1  86 

Died 4  1  6 


On  Measures  relating  to  the  adoption  of  the  Family  and  Agricultural  Sy^en 
of  Training  in  the  Reformation  of  Criminal  and  Destitute  Children.  By 
James  McClelland,  Esq,y  FJa.S,,  President  of  the  Institute  of  Account- 
antSy  and  Actuary  of  Glasgow. 

The  author  gave  a  sketch  of  the  origin  and  progress  of  Institutions  for  the  recla« 
mation  of  the  fallen,  which  from  time  to  time  have  been  established  throughout 
various  countries  in  Europe,  under  the  enlightened  guidance  of  some  of  the  best  and 
most  philanthropic  men  of  the  day.  One  of  the  first  pioneers  in  this  great  work 
was  M.  de' Fellenberg  of  Hofwyl*,  near  Berne,  a  name  known  throughout ^e  civilized 
world  for  his  unwearied  interest  taken  in  the  cause  of  education.  About  the  year 
1810  this  gentleman  instituted,  on  his  own  estate  at  Hofwyl,  a  labour  school,  which 
began  with  teaching  and  training  beggar  boys  and  criminals.  The  high  principle 
with  which  he  set  out  was,  by  Uie  training  the  children  received  at  his  hands,  to 
attempt  to  create  an  improved  race  of  men,  according  to  his  means,  and  thus  to 
infuse  new  blood  into  the  veins  of  society.  To  do  this  he  resolved  to  isolate  his 
pupils,  to  guard  them  from  contamination  with  any  outward  form  of  vice,  and,  on 
their  attaining  the  requisite  education  and  training,  to  send  them  into  the  world  as 
models  for  their  associates  to  follow.  He  then  hoped  that,  like  so  many  loadstones^ 
they  would  attract  others  around  them,  and  thus  be  the  means  of  doing  good  to 
others  as  he  had  attempted  to  do  good  to  them.  In  this  way  this  little  leaven  might, 
he  thought,  in  process  of  time  leaven  the  whole  social  lump.  The  peasantry  were  at 
first  offered  the  benefit  of  his  institution,  but  they  had  a  feeling  of  distrust  in  his 
plans,  and,  unwilling  to  lose  the  labour  of  their  children,  they  either  refused  or 
omitted  to  come  forward  to  adopt  the  views  he  had  placed  before  them.  Being  a 
man  of  firm  and  undaunted  resolution,  he  was  not  to  be  baffled  by  such  an  obstacle. 
His  next  movement  was  to  try  the  beggar  boys  of  his  neighbourhood.  He  took  this 
class  even  in  their  most  neglected  state  of  body  and  mind.  Young  criminals  he  did 
not  refuse  as  his  pupils,  and  this  class  of  the  "  fallen  "  he  fed,  clothed,  instructed, 
and  trained,  and  instilled  in  them  habits  of  industry,  truthfulness,  and  order.  The 
means  he  had  at  command  for  the  promotion  of  his  views  were  excellent.  On  his 
estate  at  Hofwyl  M.  de  Fellenberg  carried  on  extensive  farming  operations,  and  in 
this  way  advantage  was  taken  for  the  development  of  his  scheme^  and  the  labour  of 
the  children  made  an  accessory  in  promoting  it.  The  author  notices  the  valuable 
aid  given  by  M.  Vehrli  in  carrying  out  these  noble  ideas. 

According  to  the  report  of  M.  M.  Ruggett,  the  establishment  was  partially  kept 
up  by  the  labour  of  the  children.  This  is  estimated  at  half  a  kreutzer  an  hour, 
which  is  equal  to  the  sixth  of  a  penny,  for  the  youngest  child  ;  a  kreutzer  and  a  half 
for  the  eldest,  or  one  halfpenny ;  and  one  kreutzer  for  the  middle  class,  or  one  third 

•  I  have  been  reminded  by  a  correspondent,  Isaac  Weld,  Esq.,  Vice-President  of  the  Royal 
Dublin  Society,  that  the  labours  of  Pestallozzi  took  the  precedence  of  those  of  De  Fellenberg. 
1  am  glad  to  have  an  opportunity  of  making  this  correction.  No  man  of  his  time  ever  exer- 
cised f o  great  and  philanthropic  an  influence  on  his  countrymen  as  was  done  by  Pestalloszi. 
By  his  powerfiil  mind,  by  his  devotion,  his  example,  and  his  labour,  he  gave  an  impulse  to 
the  elevation  of  all  classes  of  society  in  Switzerland,  while  he  helped  to  alleviateoaid  improve 
the  fondltion  of  the  poor  of  the  district  in  which  he  resided. 

12* 
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of  a  penny.  The  average  of  the  yearly  prodnoe  of  each  scholar  is  about  j£3  16*^ 
and  the  average  of  yearly  cost  of  a  child,  including  labour  and  learning  and  after 
deducting  the  value  of  the  work,  is  about  £5  4t.  It  thus  appears  that  me  cost  of  a 
child,  including  his  own  labour,  is  about  £9  a  year.  This,  however,  does  not  indude 
interest  on  the  cost  of  tbe  buildings,  schools,  dormitories,  &c.  These  were  of  a  very 
frugal  and  ordinary  description,  but  not  the  less  fitted  for  the  work  of  reclaiming  ^ 
child.  This  system  of  training  under  De  Fellenberg,  and  the  enlightened  fkmily  he 
reaiBd  around  him,  continued  for  nearly  forty  years,  and  was  the  means  of  setting 
an  example  and  instructing  kindred  spints  throughout  all  Switzerland.  Hie  fruits 
of  his  benevolent  exertions  are  now  seen,  not  only  in  the  reclamation  from  ignorance 
and  vice  of  many  ^usands  of  his  fellow  men,  but  in  the  impetus  it  ultimately  gave 
to  the  foundation  and  promotion  of  other  similar  institutions  in  various  parts  of 
Switzerland. 

Tlie  next  example  in  point  of  date  is  that  of  Count  von  der  Recke,  member  of  a 
noble  Prussian  family.  He  renouneed,  like  De  Fellenberg,  his  station  in  life,  and 
its  accompanying  pleasures  and  comforts,  to  devote  himself  to  the  education  of  poor, 
destitute,  anu  fatherless  diildren.  At  Dusselthal  Alley,  near  Dusseldorf^  about  the 
year  1816,  he  commenced  an  institution  and  refuge  for  the  destitute,  following  up 
the  same  views  and  principles  as  have  been  alluded  to.  The  number  of  destitute 
children  and  others,  together  with  servants  and  teachers,  seems  to  have  amounted 
at  one  time  to  220  persons,  among  whom  Von  der  Eecke  seems  to  have  lived  as  a 
ftUher,  improving  their  minds,  training  their  various  talents,  and,  by  the  undevialing 
law  of  love,  reclaiming  the  most  vicious  and  the  most  destitute  among  the  inmates. 
Hie  Dusselthal  school  exhausted  the  strength  and  injured  the  health  of  its  baaevoknt 
founder,  and,  after  suffering  from  pecuniary  difficulties,  it  ii  now  partially  suppottsd 
by  the  inhabitants  of  Dusseldorf. 

Hie  next  institution  to  which  attention  was  directed  it  that  of  J.  H.  Widicra  > 
a  man  originally  in  a  humble  position— of  the  village  of  Horn,  near  Hamhoig. 
In  the  year  1833,  Wichem  and  his  mother  resolv^  to  devote  their  minds  umI 
labours  to  an  attempt  at  the  solution  of  the  difficulty  whidi  besets  all  civilised  Kft 
—the  permanent  reclamation  of  the  lowest  grades  of  society.  With  this  end  in  view 
he  acquired  a  small  house  in  the  village  of  Horn,  near  Hamburg,  to  which  wai 
attadied  about  an  acre  of  land.  In  this  domicile  he  began  his  work,  first  with  thtm 
unfortunates  taken  from  the  streets  of  Hamburg.  Thesa  soon  increased  in  number 
to  fourteen,  ranging  in  age  from  5  to  18  years,  and  all  versed  in  the  practioes  and 
haunts  of  ignorance  and  vice ;  nearly  all  had  been  trained  to  beggary,  thelt,  and  un- 
truthfulness ;  one  of  them  had  been  convicted  of  93  thefts,  and  yet  had  only  readied 
hb  twelfth  year.  Their  calling  by  day  was  beggary  and  theft,  their  domicile  aft  night 
was  under  carts,  in  door-wajrs,  or  herding  with  the  lower  animals.  These  childrca 
found  themselves  of  an  evenmg  sitting  in  the  cottage,  around  a  blazing  fire,  with  the 
inmates  of  Wichen's  family.  According  to  the  report  of  1851,  there  had  been  created 

Suite  a  village  of  children  families ;  and  besides  the  dwellings  fbr  them,  there  are  work* 
tiops,  wash  and  dyeing-house,  printing  office,  bakehouses,  schools,  and  chapsl,  Itc 
The  institution  has  about  70  boys  and  25  girls.  They  constitute  four  boy  fiwdlies 
and  two  girl  flamilies,  ranging  in  age  from  eight  to  sixteen  years. 

During  the  period  of  almost  thiiteen  years  since  the  foundation  of  this  establish- 
ment in  1833,  a  total  number  of  207  children,  viz.  157  boys  and  60  girls,  have  been 
received  into  it  at  the  period  of  this  report ;  90  of  these  are  still  in  the  establishment 
up  to  the  present  time ;  therefore  117  have  quitted  the  narrow  circle  of  our  pupils. 
Six  of  these  have  died  at  various  periods ;  111  remain,  who  have  adopted  some  social 
calling,  or  at  least  quitted  the  establishment.  To  these  1 1 1  may  be  added  six,  who 
are,  indeed,  still  living  in  our  institution,  but  occupy  there  the  position  of  apprentices, 
inasmuch  as  they  are  learning  a  trade  for  their  future  subsistence.  These  1 17  stand 
thus  in  detail :— Restored  to  theh*  parents,  in  order  that  the  latter  mi^t  complete 
the  education  of  the  children,  or  provide  for  their  future  maintenance,  after  confirma- 
tion.— In  these  cases,  therefore,  the  institution  has  only  taken  a  partial  position  : 
including  the  six  received  for  one  year  during  the  year  of  the  fire,  21 1  emigrated,  6 1 
agriculturists,  labourers,  and  gardeners,  5 ;  seamen,  9 ;  shipbuilder,  1  {  sailmaker,  1 ; 
carpenters,  2;  joiners,  7;  smiths  and  locksmiths,  6;  coppersmith,  1 ;  wheelwrights,  2; 
strapcutters,  2  j  tailors,  5 ;  shoemakers,  6 ;  weaver,  1 ;  tinman,  1 ;  plasterer,  1 ; 
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batcher,  1 ;  coopers^  3 ;  bakers,  3  j  lithographic  printer,  1 ;  grocser,  1 ;  bookbinckr,  1  $ 
printers,  5 ;  student,  1 ;  workmen  without  d^nite  occupation,  8 ;  female  servants, 
13  }  homeless  (female),  1 ;  in  prison  (1  woman  and  1  man),  2 ;  totals  117.  Well 
may  Wichem  ask  in  his  simple  language,  "  What  would  have  become  of  these  117 
outcasts  from  society  but  for  the  hand  extended  to  them  by  the  Rauhe  Hans? " 
M.  Wichern  goes  into  the  detail  of  the  labour  performed  by  the  children  in  carpentry 
and  joiner  work,  in  the  tailors'  shop  in  making  and  mending  clothes,  mattresses, 
pillows,  &c.,  in  the  shoemaker's  and  at  the  wooden  shoe  manufactory,  in  wool 
spinning,  in  the  bakehouse,  and  in  a  great  number  of  minor  branches  of  indsstry, 
including  the  work  of  bridclayers,  painters,  &c.  The  produce  realized  out  of  the 
labour  and  work  performed  by  the  children  and  their  fiimiiy  fathers  is  thus  given : — 
"  The'  produce  of  the  farm  cannot  be  separately  stated  without  entering  largely  into 
detail ;  suffice  it  to  say  that  even  the  smallest  harvest  from  garden  or  field  is  accurately 
entered  in  our  books.  We  have  carried  home  cabbages  and  vegetables  of  varioos 
kinds  to  the  amount  of  362  marks  13  schillings,  fruit  to  the  amount  of  16  marks 
(our  4000  to  5000  fruit  trees,  many  oi  which  have  been  planted  for  ten  years>  have 
as  yet  produced  little),  578  sacks  of  potatoes,  213  of  oats,  10,000  lbs.  of  hay  and 
grass,  and  80  loads  of  dung.  6  pigs  have  been  fattened,  4  calves  slaughtered,  and 
about  4000  Quarts  of  milk  delivered  into  the  kitchen.  The  produce  of  the  field  and 
garden  may  be  reckoned,  according  to  the  market  prices,  at^300  marks  6  schillings ; 
die  costs  at  1685  marks  1  schilling ;  thus  leaving  a  profit  of  1324  marks  4  schillings, 
or  about  ^88  12s.  sterling." 

The  next  institution  to  which  special  attention  and  consideration  are  called  is  that 
of  M.  Demetz,  at  Mettrai,  in  France,  conducted  under  the  title  of  the  "  AgricQlt«ral 
Colony."  The  principles  adopted  by  Wichem  in  the  care  and  management  of  his 
reformatory  are  here  systematically  and  faithfully  carried  out. 

From  a  report  recently  published,  it  appears  the  Mettrai  School  contains  about 
400  boys»  arranged  on  the  principle  of  being  a  collection  of  families. 

The  principle  of  the  school  instruction  is,  that  the  boy  shall  only  be  taught  as 
much  as  the  average  of  agricultural  and  other  labourers  require,  viz.  to  r^,  to 
write,  and  to  cypher.  The  more  advanced  boys  are  taught  the  elepaents  of  drawing 
and  geography.  The  instruction  is  in  all  points  made  as  individual  and  personal  as 
possible.  All  the  boys  are  taught  music.  Industrial  training  occupies  a  large 
portion  of  the  day.  It  is  a  principle  that  the  boys  shall  be  continually  occupied  and 
thoroughly  fatigued.  There  are  about  four  hours  allowed  for  mMls,  recreation, 
morning  and  evening  prayers,  dressing,  &c.  The  rest  of  the  dayi  with  exception  of 
one  hour  appropriated  to  instruction  in  the  school,  is  devoted  to  labour.  The  accom^ 
modation,  dress,  and  food  of  all  the  inmates,  officers  as  well  as  boys,  are  of  the 
plainest  description.  The  whole  establishment  thus  feels  the  effects  of  the  benev<^nt 
mind  of  Demets.  "  Since  the  first  establishment  of  the  institution  in  1839  there 
have  been  received  521 .  The  number  of  present  inmates  is  348,  leaving  a  remainder 
of  173.  Of  these,  17  have  died ;  12  have  been  sent  back  to  their  prisons  for  mia- 
conduct ;  144  have  been  placed  out  in  various  situations  in  the  world.  Of  the  144 
thus  placed  out,  7  have  relapsed  into  crime ;  9  are  of  doubtful  characters}  and  128 
are  conducting  themselves  to  the  satisfaction  of  the  directors." 

It  appears  that  in  the  Mettrai  school,  if  you  shut  out  the  first  cost  of  the  building, 
or  the  mterest  or  rent,  with  the  teachers'  salaries,  taxes,  servants,  &c.,  the  groas 
annual  cost  of  each  boy  is  ^20.  Then  his  labour,  in  and  out  of  doors,  [Hroducee 
upon  an  average  ^8  a  year,  thus  reducing  the  annual  expense  of  the  reformatory 
training  of  a  du\d  to  j£!l2 ;  and  as  each  child  stays,  on  an  average,  three  vears  and 
a  half  at  the  institution,  the  total  cost  will  be  ii^42.  If  we  contrast  the  palace 
prisons  of  England  or  Scotland,  with  the  modest  requirements  of  the  farm  or  agri- 
cultural system  at  Mettrai,  the  advantages  of  the  ceconomical  system  of  bringing  up 
the  boys,  and  in  working  out  their  own  human  improvement,  will  be  at  once  seen. 
At  York  Castle  the  cost  of  each  cell  is  stated  to  be  i^l200.  Other  prisons  vary  from 
dl20  up  to  £SOQ.    Pentonville  has  cost  j£l6l  per  cell. 

The  author  describes  the  further  progress  of  the  principles  and  methods  of  Dr. 
Fellenberg  and  his  followers  in  Switzerland,  and  concludes  by  drawing  attention  to 
one  inaugurated  in  Holland,  about  five  years  ago.  It  owes  its  origin  and  present 
efficiency  to  Pxot  Soringer*  of  Amsterdam.    This  gentleman  brought  wader  notice 
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of  his  cbuntrvmen  the  neglected  state  of  the  criminal  poor  in  Holland^  and  it  was 
not  long  ere  he  obtained  the  countenance  and  support  of  many  eminent  and  distin- 
guished persons  to  his  proposal  for  the  erection  of  a  reformatory  for  the  fallen. 
M.  Schuler,  of  Amsterdam,  contributed  16,000  florins,  which,  with  gifts  of  other 
friends,  was  sufficient  to  purchase  an  estate  called  Rysselt,  near  the  town  of  Zutphen, 
and  in  the  district  of  Gorssel,  containing  about  100  acres,  and  buildings  on  the 
land  of  sufficient  capacity  to  cultivate  it.  Two  of  the  royal  family  of  Holland 
patronized  the  institution  by  each  building  a  cottage  to  form  a  family  house  for  the 
children. 

Rysselt  began  with  a  dwelling-house,  a  farm  of  100  acres,  and  separate  cottages 
for  the  families  of  children.  There  were  at  the  outset  eleven  children  under  a  family 
father,  M.  G.  J.  Van  Dyck ;  and  a  director,  or  head-master,  M.  J.  W.  Schlimmer, 
for  twenty-five  years  a  prison  teacher  at  Rotterdam.  At  the  end  of  the  year  1851, 
there  were  45  children,  and  the  work  was  then  conducted  by  four  family  fathers, 
and  a  master  for  the  agricultural  department.  The  great  aim  of  the  establishment  is  in 
the  reclamation  of  the  children,  to  develope  their  moral  and  religious  feelings,  to  teach 
them  the  system  of  tilling  the  ground  and  gardening,  to  initiate  them  to  a  trade,  by 
which  in  after  life — independent  of  the  then  agricultural  training — they  may  be  able 
to  gain  an  honest  liveUhood ;  to  endeavour  to  eradicate  or  deaden  the  sinful  disposi- 
tions, strengthening  weakness  of  character,  repressing  and  controlling  angry  feeUngs, 
and  thereby  helping  to  develope  the  good  qualities  inherent  more  or  less  in  every  child. 
To  attain  this  end,  systematic  instruction  is  given  in  the  simple  elementary  and 
practical  principles  of  religion,  and  (independent  of  the  farm-training  in  the  open  air 
and  fields)  by  the  common  rudiments  of  knowledge  taught  in  all  schools,  great 
attention  being  paid  to  the  child's  musical  faculties  as  an  important  instrument  of 
reform.  They  go  four  hours  on  an  average  each  day  to  school,  and  when  the  time 
of  year  permits,  are  employed  six  or  seven  hours  at  field  labour.  The  school  hoars 
are  regulated  by  the  seasons.  In  winter  the  education  is  given  in  the  evening,  in 
summer  early  in  the  morning  and  in  the  afternoon.  Horn  music  or  the  bugle  b 
found  an  efficient  aid  in  promoting  order  and  cheerfulness,  giving  life  and  animation 
to  all  around.  It  is  employed  as  a  signal  for  rising,  for  going  to  bed,  and  for  school 
and  labour  hours.  Military  exercises  form  another  branch  of  training,  and  half  an 
hour  is  daily  devoted  to  this  object,  sticks  being  used  in  place  of  guns.  Field  and 
garden  labour,  and  work  in  the  woods,  are  found  to  be  of  the  utmost  consequence : 
hence  the  chief  business  is  the  culture  of  land,  gardens,  and  trees.  The  small  number 
of  teachers  and  family  fathers  does  not  admit  of  a  variety  of  trades,  as. that  would 
imply  large  outlay  for  the  wages  of  experienced  workmen.  It  is  at  present  confined 
to  carpentry  and  architecture.  The  boys  helped  to  build  the  porter's  lodge ;  also, 
a  carpenter's  shop,  and  a  hut  in  which  60  boys  can  work  wood.  Two  boj^s  assist 
the  baker,  who  is  also  a  family  father ;  a  couple  of  boys  are  taught  to  shave ;  all 
are  accustomed  to  dam  stockings  and  to  mend  rents  in  clothes.  They  fill  alternately 
the  post  of  porter,  and  by  turns  serve  at  the  family  table,  and  keep  the  family  hoose 
clean.  Every  morning  the  head-master,  the  farm-master,  and  the  book-keeper  (who 
is  also  a  family  father),  and  all  the  family  fathers,  assemble  to  direct  the  labours  and 
work  of  the  day ;  this  is  noted  down  and  made  known  to  the  whole  at  the  morning 
hour  of  muster.  In  spring  and  harvest,  when  speed  is  needed,  the  boys  are  all  set  to 
work,  and  make  up,  during  wet  and  frosty  weather,  for  lost  hours  at  education. 
During  the  hours  of  winter,  they  are  employed  in  mending  tools,  weaving  and 
spinning,  &c. 

The  results  which  seem  fairly  to  flow  from  the  facts  contained  in  the  foregoing 
narrative  are : — 1.  That  the  union  of  labour,  and  especially  agricultural  labour,  with 
learning,  and  constant  occupation  and  work  in  the  open  air  and  field,  are  the  best 
calculated  to  promote,  in  an  efficient  and  oeconomical  manner,  the  steady  and 
successful  reclamation  and  reform  of  the  majority  of  the  criminal  and  destitute 
among  the  young.  2.  That  under  the  operation  of  the  recent  legislation  upon  re- 
formatory schools,  the  course  which  should  be  recommended  to  be  followed  is  to 
plant  and  encourage  reformatories  upon  small  farms,  and,  by  following  out  the 
family  system,  to  apportion  the  children  in  such  small  sections,  or  groups,  as  will 
be  effectually  managed  (under  a  head  teacher  or  director)  by  house  or  family  fathers* 
apportioned  in  cottages  upon  the  farm,  fitted  to  contain  each  family,  and  hving 
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continiiaUy  under  their  care  and  control.  3.  That  to  carry  the  work  efficiently  into 
operation,  the  director  and  house  or  family  fathers  should  be  thoroughly  and 
practically  trained  to  the  calling,  and  should  only  be  employed  on  their  evinciDg> 
under  a  probationary  test,  their  love  for  the  work,  and  on  giving  proof  of  their  in* 
tellectnal,  moral,  and  religious  capacity  for  the  calling.  4.  That,  from  the  foregoing 
views,  it  seems  to  follow  that  the  erection  and  foundation  of  reformatory  institutions 
within  the  precincts  of  cities  or  towns  will  not  serve  the  end  in  view  of  the  promoters 
with  so  much  efficiency  or  ceconomy  as  the  adoption  of  the  family  system  upon 
small  farms ;  and  that  such  institutions  now  situated  in  cities  or  towns  should  be 
gradually  removed  and  located  in  districts  of  the  country  favourable  in  soil,  situation 
and  proximity  to  railways. 

Hemarks  on  two  Lectures  delivered  at  Oxford  in  Trinity  Term^  by  the 
Professor  of  Political  Economy,  on  the  subject  of  a  recent  Paper  by 
Mr.  Newmarch,"  On  the  Loans  raised  by  Mr.  Pitt  from  1793  to  1801." 
By  William  Newmarch,  Hon.  Sec.  S.S. 

On  the  Emigration  of  the  last  Ten  Years  from  the  United  Kingdom^  and 
from  France  and  Germany.    By  W.  Newmarch,  Hon  Sec.  S,S. 

Five  hundred  thousand  persons  had  emigrated  annually  during  the  last  five  years 
from  £urope  to  America,  of  which  300,000  went  from  England,  and  200,000  from 
central  Europe.  The  population  of  Great  Britain  had  increased  300,000  during  this 
period ;  so  that  the  entire  increase  of  our  population  from  natural  causes  had  emi- 
grated. This  could  not  go  on  without  materially  interfering  with  the  population 
and  position  of  this  country,  although  Dr.  Farr  thought  it  could  do  so.  There  was 
a  Board  of  Emigration  in  France,  somewhat  similar  to  ours,  and  a  decree  of  the 
Emperor  made  regulations  corresponding  to  our  Passenger  Act.  The  French  emi- 
grants came  chiefly  from  the  Rhine  districts.  Our  emigration  was  chiefly  (60  or  70 
per  cent.)  from  Ireland.  It  was  nearly  self-supporting.  It  had  raised  the  rate  of 
wages  greatly  in  Ireland.  The  reaction  of  this  emigration  was  most  beneficial ;  not 
only  had  the  surplus  population  been  removed,  but  a  stream  of  money  was  flowing 
back  in  the  shape  of  remittances.  The  emigration  into  the  United  States  in  1854 
was  460,000,  of  whom  one- half  came  from  Great  Britain  and  the  other  half  from 
central  Europe.  France  has  been  but  little  affected  by  this  vast  emigration.  In  ten 
years  (1844  to  1854)  the  emigration  to  the  United  States  had  been  3i  millions,  and 
the  population  of  that  country  had  increased  37  per  cent.,  which  was  three  times 
the  rate  at  which  our  population  increased.  Mr.  Newmarch  then  referred  to  the 
great  prosperity  of  our  North  American  colonies,  and  the  rapid  rate  at  which  they 
had  progressed  during  the  past  ten  years.  In  that  period  they  had  undergone 
changes,  and  assumed  a  position  fraught  with  importance  to  this  country.  He  next 
alluded  to  our  Australian  dependencies.  The  colony  of  New  South  Wales  remitted 
£1,600,000  to  this  country  in  1853,  to  promote  emigration  thither,  and  the  other 
colonies  had  also  remitted  large  sums  for  the  same  purpose. 

Mr.  Newmarch  stated  that  the  emigration  of  this  country  employed  a  fleet  of  1000 
ships,  with  a  tonnage  of  800,000.  These  vessels  sought  return  cargoes,  often  at 
Calcutta,  which  had  a  good  effect  on  the  commerce  of  this*  country.  They  were  the 
finest  and  largest  vessels  we  had. 

On  "  Equitable  Villages''  in  America,  By  William  Pare,  F.S.S.,  Dublin. 

There  was  founded,  some  years  since,  at  Long  Island,  in  the  state  of  New  York, 
what  is  called  an  "  Equitable  Village,"  under  the  distinctive  .title  of  "  Modem 
TimesJ*  Its  origin  is  due  to  Josiah  Warren,  formerly  of  Cincinnati,  Ohio,  who 
claims  to  be  the  discoverer  of  a  new  theory  of  society  now  sought  to  be  reduced  to 
practice  at  " Modern  Times"  and  other  " Equitable  Villages"  in  various  parts  of 
the  United  States  of  North  America. 

According  to  Mr.  Warren,  the  following  is  the  social  problem,  in  all  its  branches^ 
whidi  has  to  be  solved : — 

I.  The  proper,  legitimate,  and  just  reward  of  labour.    II.  Security  of  person  an4. 
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property. ,  III.  The  greatest  practical  amoant  of  freedom  to  each  indhridna].  IV. 
Economy  io  the  production  and  uses  of  wealth.  V.  To  open  the  way  for  each  iii-> 
dividual  to  the  posteseion  of  land  and  all  other  natural  wealth.  VI.  To  make  the 
interetts  of  all  to  co-operate  with  and  assist  each  other,  instead  of  clashing  with  and 
eounteracting  each  other.  VII.  To  withdraw  the  elements  of  discord,  of  war,  of 
distrust,  and  repulsion  {  and  to  establish  a  prevailing  spirit  of  peace,  order,  and 
social  sjrmpathy. 

And,  according  to  him  also,  the  following  principles  are  the  means  of  the  solution 
of  this  social  problem  :— 

1.  Individuality.  9.  The  sovereignty  of  every  individual.  3.  Co$i  as  the  limit  of 
price.  4.  A  circulating  medium  founded  on  the  cost  of  labour.  6.  Adaptation  of 
the  supply  to  the  demand. 

The  author  explained  the  views  of  Mr.  Warren  and  his  expositor,  Mr.  Andrewa. 
on  the  theory  and  application  of  these  principles;  and  especially  referred  his 
audience  to  a  work  by  the  latter,  entitled  "  Hie  Science  of  Society/  published  by 
Fowler  and  Wells,  New  York.  _.^_^ 

On  a  Plan  for  Simplifying  and  Improving  the  Measures^  Weights  and 
Monies  cfthis  Country ^  without  materialfy  altering  ^present  Standards, 
By  Lieut-Gen.  Sir  C.  Paslet. 

On  Decimal  Accounts  and  Coinage,  By  Theodore  W.  R  athbone,  Esq, 
The  author  proposes  a  plan  for  the  introduction  of  decimal  accounts  and  coinage 
into  this  country,  which  claims  the  merit  of  involving  the  mimmum  qf  ehtmge,  of 
disturbance  of  existing  arrangements  and  habits,  in  accomplishing  the  object  in  view ; 
and  with  the  maximum  qf  ultimate  rwult,  as  regards  the  introduction  of  a  petfect 
and  comprehensive  decimal  system,  and  on  principles  equally  applicable  to  weights 
and  measures. 

He  proposes  to  change,  ampulaorUff,  nothing  but  one  single  money  qf  acconai*— 
simply  to  adopt  tenpenoe  imtead  qf  twekepence  as  our  future  coin,  by  rendering  penes 
and  tenpence  hereqfter  our  legal  moneys  qf  account— leaving  it  entirely  to  the  iutore 
experience,  and  to  the  decision  of  the  public,  to  determine  to  what  extent  the  pound 
shall  be  confined  to  the  expression  of  large  amounts,  and  its  use  disoontinoed  m  our 
ordinary  everyday  accounts  ;  and  further,  whether  any  and  what  new  coins  of  cir- 
culation shall  be  issued,  as  the  present  are  worn  out.  Without  interference  vrith  the 
present  circulation,  or  any  kind  of  alteration  in  the  present  value,  of  a  single  existing 
coin  (the  point  as  to.  which  the  poorer  classes  are  most  sensitively  tenacious  and 
subject  to  injury),  and  without  the  introduction  of  any  one  new — any  incommeii. 
surable,  not  accurately  exchangeable — coin  (which  is  the  fatal  defect  of  almost  every 
other  mode  of  proceeding),  and  without  any  abrupt  compulsory  alteration  of  the 
present  forms  of  account  in  the  columns  M!  t.  and  d.  (which  is  also  an  inevitable 
consequence  of  every  other  proposition  that  has  been  made) — the  proposed  exchange 
qf  ten  for  twelve  in  one  column  throws  all  our  accounts  up  to  the  pound,  all  the 
accounts  of  the  poorest  and  least  instructed  classes,  into  the  most  perfect  and 
strictest  possible,  as  well  as  the  simplest  and  most  intelligible,  of  decimal  forms ;— ^ 
leaving  it  optional  to  continue  the  ruled  columns,  or  adopt  to  any  extent  the  decimal 
point — on  this  scheme  unmistakeably  indicating  the  units  and  tens*.  Accounts 
beyond  the  pound  in  amount  are  likewise  thus,  in  any  case,  at  once  relievc>d  from 
the  great  inconvenience  of  the  present  complicated  system — the  addition  qf  the  pence 
eolumn  duodecimally  instead  of  decimaUy — in  twelves  instead  of  tens ;  nor  can  any 
one  who  has  had  experience  of  the  comparative  convenience  and  advantages  of  the 
beantifhl,  confessedly  perfect,  decimal  system  of  Francs,  doubt  that  not  only  when 
legally  required,  but  in  all  ordinary  transactions,  pence  and  tenpence  would  soon 
become  universally  our  usual  moneys  of  account— easily  rendered  as  they  ever  would 
be  into  pounds  by  a  number  affording  so  many  useful  factors  for  mental  and  every 

*  One  penny,  deciraally  indicated  on  coins  and  in  accounts,  would  be  '1 ;  sixpence  '0; 
tenpence  would  be  1*0 ;  twelvepence  1*2 ;  thirtypence  (the  half-crown  or  three-Aranc  coin),  3*0 ; 
a  pound  twenty  shillings,  or  twelve  pences,  that  is,  240  pence  would  be  24*0 ;  the  dedmal  and 
e^stisg  tgnret  being  identical. 
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other  species  of  caloalation^  and  correspoDding  so  well  with  our  present  bintry  and 
dnodecimal  coins,  aa  twenty*four*. 

The  correspondence  of  this  form  of  decimal  account  with  those  of  other  conntries, 
is  also  a  consideration  of  the  greatest  importance,  were  it  necessary  to  look  beyond 
the  immense  benefits  we  should  thus  so  easily,  and  with  so  little  perceptible  change 
or  inconvenience  of  any  kind,  secore  at  home.  Our. ordinary  accounts  would  be 
identical  inform  with  those  of  France  and  a  very  large  portion  of  Europe,  but  with 
the  ftirther  important  advantage,  that,  being  based  on  an  existing  coin  and  established 
money  of  account  (our  old  English  penny),  we  should  at  once  secure,  and  bring  into 
operation,  the  two  moneys  of  account  united  by  the  strictly  decimal  tie,  and  ascer- 
tained by  extensive  experience  of  this  and  other  countries,  to  be  those  in  amount 
most  convenient  and  practically  useful ;  whereas  France,  after  a  strugflrle  of  more 
than  half  a  century,  and  with  the  aid  of  penal  enactments  such  as  this  country 
would  scarcely  tolerate,  has  to  this  day  been  unable  entirely  to  banish  from  her 
current  accounts,  her  old  original  non^deeimal  sou.  Moreover,  so  very  slight  a 
change  as  about  two  grains  in  seventy  (3  per  cent,  only)  in  the  amount  of  silver  at 
present  employed  in  the  coin  representing  the  34th  of  the  pound  sterling,  or  tenpenoe, 
and  our  other  silver  coinage,  or  in  Uie  present  French  ^hifto,  in  the  double  franc  or 
fiorin,  and  in  the  quintuple  franc  or  dollary  both  which  wide-spread  decimal  sy- 
stems are  corresponding  modifications  of  the  French,  would  render  the  silver  coinages 
of  all  these  leading  decimal  systems  of  the  civilized  world  identieal,  and  there* 
fore  international  and  interchangeable;  and  all  these  principal  forms  of  account 
at  once  strictly  and  mutually  so  far  corresponding,  whatever  the  standard  of  value 
and  legal  tender  each  might  for  a  time  choose  to  retainf. 

Having  in  '  An  Examination  of  the  Report  and  Evidence  of  the  Committee  of  the 
House  of  Commons,  with  reference  to  a  simpler,  sounder,  and  more  comprehensive 
mode  of  proceeding '  (published  in  1853,  2nd  and  3rd  editions,  with  preface  and 
postscript,  1854),  in  'A  Comparative  Statement  of  the  Different  Plans  proposed  of 
Decimal  Accounts  and  Coinage '  (published  last  year),  and  in  a  short '  Appeal  to  the 
House,'  in  the  present,  already  brought  under  consideration  as  fully  as  in  his 
power,  the  various  advantages  and  important  results  of  this  simple  operation,  and  the 
msurmountable  difficulties  and  objections  in  the  way  of  every  other  possible  course 
of  proceeding,  the  author  now  only  observes  generally  of  all  these  other  schemes, 
that,  without  one  single  exception,  they  each  and  all  necessarily  involve  such  exten-* 
sive  and  serious  changes  in  our  moneys,  both  of  account  and  circulation,  as  must  of 
themselves  render  simply  and  absolutely  impracticable,  proposals  for  reforms, — in 
the  accomplishment  of  which,  all  experience  has  demonstrated  that  it  is  especially 
and  essentially  necessary,  "  eiare  super  aniiquaa  tnaeX'" 

The  author  is  fully  convinced  that  the  practical  business  habits,  and  steady 
conmion  sense  of  the  people,  render  it  unwise  and  unreasonable  to  attempt,  and 
altogether  impracticable  even  if  attempted,  to  compel  them  to  submit,  thus  without 
^y  good  and  sufficient  reason,  to  such  extensive  and  wanton  interference  with  their 

*  Non-decimal  coinst  it  is  scarcely  necessary  to  observe,  cij  culate  without  any  inconvenience, 
and  ever  muitf  with  every  decimal  system  qf  accounts  that  exists. 

f  The  grains  of  pure  silver  at  present  employed  In  these  four  great  coinages,  where  chiefly 
in  u«e,  only  differ  In  amount  to  the  following  extent : — 

Grains  of  Am  flOrsr. 

The  English  tenptnee  contains 67*87 

The  Frenchfiranc  contains 69'48 

The  United  States^  &c  dollar^  or  five-franc  piece,  five  times 69*1 1 

The  Dutch,  Stcjlorin,  or  double^franc  piece,  twice 72*88 

As  our  existing  coin  was  worn  out,  accurately  coinddent  silver  coins  of  lOd!.  (thefVanc), 
S(WI.  (the  florin),  304.  (the  half.K»rown),  and  50d.  (the  dollar),  with  a  silver  5d,  and  copper 
cent  (or  10th  of  a  penny)  coins— in  addition  to  the  14.,— would  in  all  probability  be  per- 
manently adopted.  The  vast  advantages  of  decimals  of  the  Id.,  as  contrasted  with  the  mil,  to 
commerce,  and  their  necessity  to  the  poor,  have  been  ably  and  unanswerably  demonstrated  by 
the  late  Mr.  Laurie,  far  the  best  informed  witness,  practically  and  scientifically  acquainted 
with  flffures  and  with  business,  examined  in  support  of  the  pound  and  mil  scheme ;  which 
plan,  nowever,  he  publicly  and  at  once  renounced  on  receipt  of  the  author's  pamphlet  and 
careful. examination  of  the  scheme  proposed  therein. 
^  t  Motlooftheaadior'illrstpsnphlet 
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well-known  long-establiBhed  moneys,  both  of  account  and  circulation.  That  Uiey 
never  will  consent  and  never  can  be  made  to  consent,  to  having  either  their  pence  or 
their  pounds  interfered  with,  and  superseded  as  has  been  proposed — in  order  to  in- 
troduce, at  vast  expense  and  inconvenieoce,  a  troublesome,  complicated,  imperfectly 
decimal,  and  utterly  isolating  system,  both  of  accounts  and  coinage — when  the  most 
useful,  comprehensive,  and  perfect  of  all  possible  decimal  systems  can,  at  any  moment^ 
be  introduced  and  rendered  general,  without  losing  any  one  of  the  useful  desirable  ob* 
jects  and  applications  of  eitfier  the  pound,  the  penny,  or  any  other  existing  coin,  with- 
out expense,  and  without  the  transition  being  embarrassed  by  more  than  a  scarcely 
perceptible  amount  of  change. 


On  the  Progressive  Hates  of  MortcUUyt  €ts  occurring  in  aU  ages;  and  on 
certain  Deviations,    By  John  Reid,  Surgeon^  Glasgow, 

An  individual  living  to  the  age  of  100  years,  would  live  over  the  whole  breath« 
ing-time  represented  in  the  accompanying  Table  ;  which  shows  columns  numbering 
100  years  from  left  to  right,  and  a  scale  marking  the  same  from  top  to  bottom. 
According  to  both  ancient  and  modern  computation,  there  are  three  generations  in 
every  100  years,  i.e.  the  whole  population  is  renewed  every  33^  years;  but 
the  length  of  a  generation  varies  in  different  kinds  of  population.  It  ought  to  be 
longer  amongst  the  better  living  classes  than  amongst  the  poor  and  improvident^ 
also  in  some  families  than  in  others,  the  individuals  of  some  families  being  longer 
lived  than  those  of  others.  In  England  and  Wales  the  mean  duration  of  life,  which 
measures  the  length  of  a  generation,  is  about  35|  years,  but  it  is  generally  reckoned 
at  about  33  only,  which  is  the  probability,  expectancy  or  value  of  life  at  birth.  From 
this  point  we  start  in  estimating  the  value  of  life  either  at  the  particular  ages,  or 
throughout  the  different  periods ;  such  estimation  being  generally  made  on  a  given 
number  of  lives,  the  ages  of  the  different  individuals  having  been  ascertained  as  cor<* 
rectly  as  possible  at  their  deaths.  Such  having  been  ascertained,  say  of  10,000,  the 
number  dying  at  the  different  ages,  or  betwixt  every  five  years,  will  represent  the 
proportional  mortality  or  the  per-centage  of  deaths ;  so  upon  finding  that  of  10,000, 
we  infer  it  to  be  a  fair  criterion  in  estimat'mg  the  per-centage  over  a  whole  popula- 
tion. In  the  Table  the  value  of  life  at  birth  is  shown  to  be  33  years  on  the  scale, 
i.e.  taking  off  67  years  from  the  100  ;  now,  during  the  first  five  years,  of  10,000 
born,  3900  die,  or  36^  per  cent. ;  during  the  next,  or  second  five  years,  only  460  die, 
or  4^  per  cent.  A  child  having  lived  five  years  has  passed  through  the  most  dan- 
gerous period ;  its  probability  of  life  is  therefore  greater  than  it  was  at  birth,  and  is 
represented  in  the  Table  at  48  years,  which  was  long  considered  the  maximum  value 
of  life  according  to  the  average  of  life  tables.  But  the  average  of  the  Registrar- 
(reneral's  Reports  shows  the  greatest  probability  to  be  at  the  age  of  nine,  so  in 
adopting  this  still  greater  decline,  the  value  of  life  at  that  age  is  54  years,  which  is 
perhaps  rather  too  high ;  but  we  have  a  still  higher  probability  on  the  Table,  vix. 
58  years,  which  is  shown  at  the  age  of  13. 

Starting  from  either  of  these  epochs,  we  find  certain  rates  of  mortality  occurring 
in  the  different  periods  of  life,  deduced  from  the  deaths  at  the  different  ages.  As 
the  average  of  the  Registrar- General's  Reports  must  be  nearest  the  truth,  we  will 
take  the  age  of  nine  as  representing  the  greatest  probability  of  life,  that  almost  gra- 
dually deci easing  with  advancing  age.  The  figures  above  the  diagonal  line  on  the 
Table,  show  the  probability  of  life  at  the  different  ages ;  e.  g.  at  tibe  age  of  twenty- 
five,  it  is  42  years ;  at  fifty,  25 ;  at  sixty. five,  15  ;  at  eighty,  5 ;  and  at  a  hundred, 
1^  year.  And  it  may  be  observed  that  at  the  age  of  thirty-seven  it  is  33  years,  being 
the  same  as  at  birth. 

It  is  somewhat  surprising  how  little  deviation  there  is  in  the  different  periods  of 
life,  excepting  infancy  and  early  childhood,  and  extreme  old  age.  The  ascent,  from 
the  age  of  nine  to  death,  is  but  a  slightly  deviating  rise  to  the  extreme  age  of  eighty, 
showing  the  natural  inherent  powers  in  man  to  pass  the  threescore  years  and  ten ; 
and  if  his  bodily  functions  were  not  deranged  in  the  course  of  life  from  many  different 
exciting  causes,  death  in  the  intervening  periods  would  be  an  exception  only  to  that 
in  old  age,  occurring  from  the  gradual  tear  and  wear  of  structural  parts. 
Dr.  Buchanan's  table  shows  the  number  of  deaths  in  the  Hying  at  the  different 
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ages ;  e.g.  out  of  100  horn  14*631  die  the  first  year,  and  of  100  living  at  the  age  of 
a  hundred  and  six,  the  whole  die  in  one  year.  But  any  "physiological "  law  of 
mortality  based  upon  the  fact  of  these  specified  numbers  dying  in  100  at  those  ages^ 
only  shows  the  actual  mortality  of  these  particular  hundreds  at  the  given  ages ;  at 
the  age  of  one  year  we  may  have  14*631  deaths  out  of  the  small  number  of  100  bom, 
but  it  requires  10,000  to  be  born  to  give  100  deaths  at  the  age  of  106  years.  Con- 
sequently such  a  mode  of  estimating  the  law  of  mortality  is  entirely  fallacious, 
because  the  small  chance  of  surviving  to  the  extreme  age  of  106  years  is  as  100  is  to 
10,000. 

There  is  no  general  law  of  mortality  affecting  the  different  periods  of  life  which 
can  be  applied  to  the  whole  population  of  any  country,  for  we  find  that  the  rate  at 
the  different  ages  varies  according  to  the  circumstances  affecting  individuals  in  all 
ages.  In  towns  the  rate  of  mortality  in  infancy  and  childhood  is  much  greater  than 
ID  the  country ;  and  such  is  the  case  also  amongst  the  poorer  classes,  compared  with 
those  in  comfortable  conditions  of  life.  From  this  fact  alone  we  must  trace  the 
causes  of  the  excess  of  death  in  infancy  and  childhood  to  those  physical  and  moral 
agencies  which  derange  the  functions  of  the  body,  and  thus  affect  its  physiological 
or  organic  actions.  But  there  is  no  "  physiological  law  "  per  ae,  which  operates  in 
cutting  off  one  individual  in  infancy  and  another  in  old  age;  if  such  were  the  case 
it  would  imply  inJterent  organic  imperfection.  Now  unless  in  organic  disease  super- 
induced in  organic  structure,  from  excited  functional  derangement,  we  have  no  proof 
that  any  organ  of  the  body  becomes  suddenly  deranged  in  its  functions  without  some 
exciting  cause. 

Table  showing  the  proportion  of  deaths  in  10,000,  at  the  different  periods  of  life, 
according  to  the  average  of  the  Mortality  Tables,  and  the  Reports  of  the  Registrar- 
General  for  England  and  Wales. 

6o  70  80         '    90  100  Tean. 


97  mosi 


a.  Probability  of  life  at  birth,  and  at  the  age  of  37  the  same,  vii.  88  years. 

b.  According  to  the  average  of  life  tables  at  6  years. 

c*  According  to  the  Registrar-Oeneral's  Reports  at  0  years. 

d.  According  to  other  calculations  at  13  years.  .   , 

«.  The  ni^bers  of  years  to  be  dedneted  from  100  in  estimating  the  valve  of  life  at  the  diilieiwktp^^ 
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Statuties  of  Newspapers  of  Various  Countries.    By  P.  L.  Simmokps. 

In  June  1841  Mr.  Simmonds  read  a  paper  before  the  Statistical  Society,  in  which 
he  entered  into  some  elaborate  details  on  the  statistics  of  the  newspaper  pres8»hame 
and  foreign,  brought  down  to  the  year  1840,  which  was  published  in  that  Societ^s 
Quarterly  Journal,  vol.  iv.  p.  111.  This  paper  was  a  continuation  of  the  statistics 
and  details  brought  down  to  the  present  time. 

As  an  illustration  of  the  expansion  of  the  newspaper  trade,  Mr.  Simmonds  men* 
tioned  that  in  1841  there  were  505  newspapers  in  Great  Britain,  and  in  1851  there 
were  1091.  In  1801,  16,000,000  newspaper  stamps  were  issued;  in  1811, 
24,500,000;  in  1821,  25,000,000;  in  1831,  33,500,000;  in  1841,  60,750,000;  in 

1851,  nearly  90,000,000.  In  the  present  year  (1855),  so  far  as  the  returns  go,  they 
show  at  the  rate  of  above  100,000,000,  more  than  50,000,000  being  issued  for  the 
first  half  of  the  year.  The  Times  had  made  still  greater  progress  in  proportion, 
having  a  circulation  of  3,500,000  in  1837 ;  and,  in  1855,  at  the  rate,  for  the  fiiBt 
six  months,  of  9,000,000  in  the  year.  The  number  of  newspapers  in  Scotland  in 
1841,  was  70 ;  and  the  number  of  stamps  taken  by  them  was  4,500,000.  In  1851, 
the  number  had  increased  to  117,  using  7,000,000  of  stamps.  In  the  year  1856, 
there  were  151  newspapers,  using  4,500,000  stamps,  or  at  the  i^te  of  more  than 
9,000,000  in  the  year. 

On  the  Growth  and  Cofmnercial  Progress  of  the  tux>  Pacific  States  tf  Ccdt" 
fomia  and  Australia.     By  P.  L.  Simmonds. 

The  startling  discovery  of  the  vast  metallic  and  mineral  wealth  of  California 
attracted  to  her  shores  in  the  space  of  twelve  months,  in  1849.  more  than  100,000 
people,  80,000  of  whom  were  Americans ;  and  an  extensive  commerce  has  since 
sprung  up  at  San  Francisco  with  China,  the  ports  of  Mexico  on  the  Pacific,  Chile, 
tne  islands  in  the  Pacific,  and  Australia.  California  became,  as  if  by  magic,  a  State 
of  great  wealth  and  commercial  importance.  It  was  at  first  thought  that  the  tide 
of  emigration  would  keep  up  at  the  large  ratio  of  100,000  per  annum ;  but  this  has 
not  proved  to  be  the  case,  for  the  State  progresses  much  slower  now  in  population 
— the  departures  almost  equalling  the  arrivals — and  the  annual  increase  by  immi- 
gration scarcely  exceeding  30,000.  The  population  might  indeed  have  been  very 
largely  swelled  by  the  Chinese  immigrants,  who  arrived  in  considerable  numbers ; 
but  their  reception  was* strongly  opposed,  and  they  have  been  much  ill-treated; 
there  seems  also  no  probability  of  the  prejudice  against  them  being  removed.  In 
June  1847,  the  'California  Star,'  the  first  newspaper  published  in  the  district, 
returned  the  population  of  the  village  of  San  Francisco  at  459  souls,  321  malea 
and  138  females ;  of  these  375  were  white,  and  the  rest  Indians  and  negroes.  Now 
the  city  has  covered*  the  sandbank,  mounted  the  hills,  overflowed  into  the  valleya 
beyond,  encroached  upon  the  waters,  and  promises  ere  long,  at  its  ratio  of  increase, 
to  cover  the  peninsula  between  the  ocean  and  the  bay. 

The  population  of  the  State  of  California  on  the  31st  of  December  1853  was 
estimated  at  328,000  souls,  composed  as  follows: — American,  215,000;  Overman, 
25,000;  cf  Spanish  blood,  20,000;  Chinese,  15,000;  miscellaneous  foreign,  5000; 
Indians,  20,000;  and  negroes  2500.  Of  these,  about  65,000  were  women,  and 
perhaps  30,Q00  children.  The  population  of  the  citv  of  San  Francisco  is  now  about  . 
60,000.  The  number  of  vessels  which  entered  tne  port  in  1853,  coasters  and 
foreign,  was  1028,  measuring  558,755  tons  ;  and  the  clearances  were  1653  ^ps,  of 
640,075  tons.  The  value  of  the  goods  imported  is  given  at  ^7*000,000,  or 
jf20  per  head  of  the  population.  The  exports  of  gold,  however,  amounted  to 
jf  12,000,000,  or  ^34  per  head,  exclusive  of  quicksilver  and  other  produce.  The 
tonnage  (steam  and  sail)  owned  in  San  Francisco  amounted  to  63,423  tons,  and  in 
other  ports  of  the  State  steamers  amount  to  23,566  tons.  The  freights  paid  at  the 
port  of  San  Francisco  for  the  year  1853  amounted  to  ^351,000,  and  the  custom 
duties  to  £516,200,  The  arrivab  of  passengers  by  sea  in  the  past  three  years  have 
been  as  follows: — in  1852,  35,185;  in  1853,  15,359;  and  in  1854,  47<730.    In 

1852,  990  ships  of  444,515  tons  entered  the  port ;  in  1853,  926  ships  of  260,966 
tons ;  and  in  1854,  617  ships  of  40f,485  tons.    571  ships  of  353,698  tons  dwed 


Digitized  byVjOOQlC 


TRANSACTIONS  OF  THV  SECTIONS.  189 

out  from  San  Francisco  in  the  year  1854.  A  large  portion  of  the  pasienger  traffic 
is  carried  on  by  steamers  from  the  Isthmus.  The  total  number  of  passengers  who 
cut>ssed  the  Isthmus  of  Panama  in  1853  was  32,111*  and  30,108  in  1854;  while 
this  year,  owing  to  the  raihroad  being  completed,  40,000  are  expected.  According 
to  the  returns  for  the  present  year  (1855),  each  steamer  to  California  takes  about 
606  passengers,  and  eaoh  steamer  returning  brings  on  au  average  372.  The  total 
increase  to  the  population  of  California  by  land  and  by  sea  in  1854  was  estimated 
sit  50,000.  While  the  average  passage  by  sailing-vessels  round  Cape  Horn  from  New 
York  to  San  Francisco  is  108  days,  by  way  of  Panama  the  passage  is  made  in  less 
than  half  that  time.  Previous  to  the  immigration  of  the  last  few  years,  the  popula- 
tion of  Oregon  did  not  exceed  1000  inhabitants,  exclusive  of  the  Hudson's  Bay 
Company's  employees ;  at  present  it  may  be  estimated  at  least  at  20,000.  Some 
twenty  or  more  saw-mills  and  several  flour-mills  are  now  actively  employed  in  pre- 
paring timber  and  meal  for  home  use  and  exportation.  The  trade  with  San 
Francisco  keeps  twenty  vessels  of  about  4000  tons  fully  occupied,  and  there  is  a 
semi-monthly  line  of  mail  steamers  running.  There  are  now  twenty-nine  nver 
steamers  plying  to  and  from  San  Francisco  and  the  upper  towns  of  the  State.  At 
the  period  of  the  discovery  of  gold  in  California,  there  were  in  the  United  States 
coin  and  specie  to  the  value  of  <€20,000,000  {  in  1854,  the  amount  of  specie  in  tha 
banks  and  m  circulation  amounted  to  nearly  j^50,000,000,  notwithstanding  a  heavy 
drain  of  specie  to  Europe,  amounting  in  the  last  four  years  to  upwards  of  i£27,500,000. 
Messrs*  Hussey,  Bond,  and  Hale,  a  leading  mercantile  Arm  at  San  Francisco,  made 
some  elaborate  calculations  of  the  gold  produce  of  California  up  to  1863>  which 
resulted  in  a  total  of  57,700,000  dollars. 

The  result  of  the  various  estimates  gives  fully  i^70,000,000  sterling  as  the  total 
yield  of  gold  from  California  to  June  1855. 

Crossing  the  Pacific,  let  us  next  observe  what  gold  has  done  for  Australia.  The 
population  of  Port  Phillip  in  1846  was  but  32,879  souls,  of  whom  20,184  were 
males  and  12,695  females.  There  were  about  5300  houses  in  the  district.  The 
value  of  the  imports  in  1847  was  £437,696,  of  the  exports  j^668,5ll,  of  which 
jC565,805  was  for  wool,  and  the  remainder  for  horses,  homed  cattle,  tallow,  and  beef 
and  pork.  The  revenue  then  was  but  jCl38,219*  and  the  expenditure  limited  to 
il^63,882.  The  years  1851  and  1858  may  be  taken  as  fkir  averages  of  the  effect  of 
the  gold  discoveries  on  the  pastoral  interests  of  these  colonies,  and  the  imports  of 
wool  into  tlie  United  Kingdom  in  those  years  from  Australia  were  respectively  as 
follows! — 41,810,117  lbs.  in  1851,  and  47,075,363  in  1853. 

The  imports  and  exports  of  Melbourne  are  only  exceeded  in  value  by  the  two 
great  ports  of  England — Liverpool  and  London ;  and,  excepting  these  ports  and 
Bristol,  its  custom  duties  are  superior  to  any  other  British  port.  The  whole 
tonnage  inwards  and  outwards  in  the  Thames,  in  1850,  was  3,289,000  tons,  in  the 
Mersey,  3,636,337 ;  into  Port  Phillip,  in  1853,  it  amounted  to  1^204,971  tons.  - 
These  facts  strikingly  demonstrate  the  commercial  importance  and  natural  eapa- 
bilities  of  the  Bay  of  Port  Phillip,  as  well  as  that  of  the  colony  of  Victoria.  To 
summarize  the  progress  of  the  colony,  we  may  state  that  the  value  of  the  imports  into 
Port  PhilUp  has  risen  (torn  iC744,925  in  1850,  to  j^l7,720,307  in  1854 1  that  of 
the  exports  fhmi  jf  110,000  in  1850  to  11,775,204  in  1854)  the  population  fh)m 
75,000  to  about  280,000 ;  and  the  revenue  from  iC26l,321  to  j^3,015,683  in  the 
same  period.  The  estimated  population  at  the  various  gold  fields  of  Victoria  on  the 
19th  August,  1884,  was  giv^n  at  1 1 1,735,  of  whom  77,500  were  men,  16,555  women, 
and  17,630  children.  About  one-third  of  the  population  are  therefore  employed  in 
the  search  for  gold.  The  gold  produce  of  Victoria  in  1855  being,  in  round  numbers^ 
two  millions  and  three  quarters  of  ounces,  would  give  to  each  of  these  77,800  men 
at  the  diggings  about  Jtl\3  per  annum  as  their  average  earning,  an  amount  which 
could  never  serve  fbr  ordinary  living*  exclusive  of  the  women  and  children  to  be  sop<* 
ported.  Of  course  many  obtained  large  sums,  but  the  average  was  of  consequence  . 
'  less.  Let  us  now  examine  what  has  been  the  result  of  the  gold  mining  operations 
in  the  colony.  In  calculating  the  value  of  Australian  gold  I  have  estimated  all  as 
worUi  £4  per  ounce  for  simplicitv  of  calculation,  but  the  New  South  Wales  gold 
dust  will  not  fetch  this  price.  The  fol  lowing  gives  the  value  of  the  produce  of  the  gold 
fields  of  Victoria,  up  to  June  1855>  showing  die  ascertained  quantity,  and  estimating 
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the  unrecorded  pi-odace :   ascertained,  ^33»120,224;  nnrecorded,  jf  16,2S3«I16— 
total,  j£44j43»384.    The  population  of  New  South  Wales  in  1846,  exclusive  of  the 
Port  Phillip  district  (now  the  colony  of  Victoria,  which  then  had  but  50,475  aools), 
was  154,534  souls,  of  whom  92,389  were  males  and  62,145  females.    Tha«  were 
then  26,563  houses  in  the  colony.    The  revenue  was  j^396,259>  the  imports  to  the 
value  of  if  1,544,327,  and  the  exports  j£l,187,423.    The  tonnage  entered  inwards 
was  154,904.    On  the  31st  of  December,  1853,  the  population  was  found  to  be 
231,088 ;  the  number  of  females  was  99*720.    The  number  of  horses  then  was 
139*765,  of  homed  cattle  1,552,285,  pies  71*395,  and  sheep  7,929*708— making  a 
general  total  of  live  stock  of  9*693,153  head,  or  in  the  proportion  of  one  horse  to 
every  two  persons,  and  seven  head  of  cattle  and  nearly  thirty-four  sheep,  besides 
pigs,  to  each  person.    The  value  of  the  exports  of  New  South  Wales  reached^  in 
1853,  to  jf4,523,346 ;  while  that  of  the  imports  amounted  to  jf6,342,397,  or  io 
the  proportion  of  jf  18  of  exports  and  jf  26  of  imports  to  each  soul  of  the  populatioii. 
In  1850,  the  year  before  the  gold  discoveries,  the  value  of  the  exports  was  but 
^1,300,000,  and  in  1853  it  was  jf  4,500,000.     In  1852  and  1853  the  value  of  the 
export  of  gold  from  New  South  Wales  was  respectively  ^2,600,000  and  jg3,6O0,O00. 
The  census  of  New  South  Wales,  taken  March  1, 1851,  just  before  the  gold  discovery 
at  Ophir  by  Mr.  Hargreaves,  gave  the  population  at  197*168.     It  has  since  increased 
to  about  232,000.    We  find,  then,  that  while  the  value  of  the  imports  into  New 
South  Wales  m  1851  was  but  jf  1,568,913,  it  had  risen  in  1853  to  £6,342,7B7. 
Taking  the  transactions  of  the  last  four  years,  the  balance  of  trade  has,  howeyer, 
been  against  the  colony  by  nearly  two  millions, — ^the  total  imports  having  been 
^16,578,570,  and    the  total  exports  ^14,633,922.      In  1854  the  banks  doing 
business  in  the  colony  held  a  stock  of  coin  and  bullion  exceeding  j^,500,0009 
deposits  of  about  j£5,000,000,  and  a  paid-up  capital  of  jf  3,000,000,  and   had 
divided  profits  ranging  from  8  up  to  40  per  cent,  per  annum.    The  exports  of 
colonial  produce  from  Sydney  in  1853  were  valued  at  jt2, 34 2,362,  exclusive  of  gold. 
The  export  of  wool  was  15,701,465  lbs.,  against  11,086,974  lbs.  in  1852.     The 
pastoral  interest  seems,  therefore,  to  have  recovered  from  its  prostration,  for  the 
shipments  last  year  approximate  to  the  exports  of  1851,  which  were  15,268,473  lbs. 
The  value  of  the  imports  to  Sydney  were  about  jf3,000,000.    The  exports  of 
Sydney  and  Melbourne  together  are  over  20  millions  sterling,  and  their  imports 
nearly  as  much.    The  gold  dig^ngs  of  New  South  Wales,  although  less  prolific 
than  those  of  Victoria,  according  to  a  careful  comparison  which  I  have  mad^ 
returned  nearly  j^  170  as  the  year's  earnings  for  each  digger  in  1853.     The  entire 
colonial  trade  of  Australia  is  now  very  considerable,  and  a  fine  fleet  of  steamers  is 
employed  in  communicating  between  the  ports  of  Adelaide,  Melbourne,  and  Geelong, 
Launceston  and  Hobart  Town,  Port  Jackson,  and  the  New  Zealand  settlements. 
In  1853  the  vessels  which  entered  at  Sydney  from  colonial  ports  numbered  582, 
measuring  in  the  aggregate  127,074  tons.    The  entries  of  other  vessels,  exclusive  of 
coasters  in  the  same  year,  were  980,  of  316,879  tons — ^being  an  increase  over  1852 
of  259  sliips  and  118,133  tons.     Mr.  Simmonds  then  went  at  some  length  into  the 
statistical    progress  of   the    other  Australian  Colonies,  Southern  and  Western 
Australia,  Van  Diemen's  Land,  and  the  New  Zealand  settlements,  to  show  the 
beneficial  influence  exercised  on  their  interests,  commercial  and  agricultural,  by  tha 
gold  discoveries,  which  we  pass  over. 

If  we  look  at  the  effects  of  the  gold  discoveries  in  directing  the  tide  of  emigration, 
we  find  how  much  the  current  has  altered,  and  how  strongly  it  has  set  southwards 
within  the  last  three  years.  In  1851,  but  21,532  souls  left  the  United  Kingdom  for 
the  Australian  colonies  and  New  Zealand.  Observe,  however,  the  change  since  the 
gold  discoveries.  In  1852,  87*881  emigrants  left;  in  1853,  61,401  ;  and  in  1854, 
83,237*  From  the  port  of  Liverpool  alone,  91  ships  of  88,418  tons  have  left  already  for 
Australia  this  year  (1855),  taking  16,297  passengers.  In  four  years  a  population  has 
been  added  to  the  Australian  colonies  equial  to  tibe  whole  number  of  settlers  in  Au* 
stralia  ten  years  ago,  the  emigration  of  one  year  being  larger  than  the  existing  popu- 
lation of  Victoria  in  1850.  According  to  the  census  of  1854,  the  entire  population 
of  Victoria  is  250,000 ;  so  that,  in  the  period  of  thirteen  years  since  1841,  Melbourne 
has  increased  in  population  elevenfold,  and  Geelong  forty-fourfold.  In  the  three 
years  ending  with  1853,  we  shipped  to  the  Australian  colonies  produce  and  manu^ 
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fiMstores  from  the  United  Kingdom  of  the  declared  value  of  j£2 1,536,093,  which,  with 
the  emigration,  gave  employment  to  2041  ships  outward,  measuring  in  the  aggregate 
1,034,459  tons.  But  the  Australian  colonists  have  also  been  excellent  customers 
to  several  of  the  colonial  possessions — to  Ceylon  for  coffee,  to  India  for  rice,  &c.,  to 
Mauritius  for  sugar,  to  the  Straits  settlements  for  spices  and  Eastern  produce.  Last 
year  the  declared  value  of  our  exports  to  Australia  was  just  upon  <^  12,000,000,  or 
nearly  one-eighth  of  the  total  exports  of  the  kingdom. 

Within  the  last  seven  years  a  population  of  about  330,000  has  settled  in  Cali- 
fornia. The  result  of  their  labours  has  been  a  gold  produce  of  about  j^7 If 200,000. 
In  thejast  four  years  an  addition  has  been  made  to  the  population  of  Victoria  and 
New  South  Wales  of  about  250,000,  and  the  gold  they  have  obtained  has  amounted 
to  about  j|?61, 662,794.  

Return  of  the  Number  of  Civil  Actions  and  Civil  and  Criminal  Prosecutions 
and  informations  in  the  Circuit  for  ike  Northern  District  of  the  Island  of 
Netofoundlandy  fron^  Jariuary  1826  to  January  1855,  bdng  a  period  of 
29  years.  By  John  Stark,  Registrar  of  the  Northern  Circuit  Court  of 
Newfoundland, 

Duration  of  term,  2543  days  (seven  years  nearly).  Number  of  days  on  which 
the  Court  sat,  1345  (three  years  and  eight  months  nearly).  Number  of  writs  sued 
out,  6049*  Amount  sued  for,  j^  1 93,301.  Number  of  actions  tried,  3814. 
Amount  of  judgments,  iC85,972.  Number  of  appeals,  8.  Number  of  executions, 
2061.  Amount  of  executions,  £35,761.  Number  of  persons  criminally  indicted, 
552.  Number  of  criminal  trials,  249.  Number  of  deeds  registered  in  the  circuit 
for  the  Northern  District  of  Newfoundland,  3307.  Value  of  the  property  passing 
under  the  said  deeds,  j^4 15,239.  

On  Moral  Training  for  large  Towns.  By  David  Stow,  Honorary 
Secretary  to  the  Gtasgow  Normal  Training  Seminary^  Author  of  the 
Training  System^  SfC. 

The  system  of  moral  training  for  towns  (in  conjunction  with  the  ordinary  branches 
of  education)  was  established  in  this  city  in  the  years  1826-27,  expressly  as  an  anti- 
dote to  the  exposed  condition  of  youth  in  such  lar(^e  cities  as  Glasgow.  It  is  equally 
suited,  however,  for  rural  districts. 

During  some  of  the  earlier  years  of  its  existence,  the  Model  and  Normal  School  for 
training  teachers  and  children  was  fixed  in  the  Saltmarket  to  try  its  effects  upon  the 
children  of  the  sunken  masses  of  that  neighbourhood,  and  in  Bridgegate,  Wynds, 
Goosedubs,  &c. ;  and  it  is  highly  gratifying  to  know  that  during  seven  years 
between  1830  to  1838,  out  of  the  many  hundreds  of  children,  both  boys  and  girls,  and 
who  have  since  grown  up  to  be  men  and  women,  only  two  are  known  to  have  been 
accused  of  crime  or  brought  before  a  magistrate.  The  subsequent  conduct  of  the 
pupils  generally  in  after  life  has  been  of  a  high  moral  and  intellectual  character,  and 
each  successive  set  of  pupils  since  that  period  present  the  same  results. 

About  twelve  or  fifteen  years  ago  the  system  was  introduced  into  one  of  the  two 
convict  prisons  at  Parkhurst,  Isle  of  Wight,  by  persons  trained  in  our  normal  semi* 
nary,  and  who  were  ordered  by  government.  After  five  years'  training,  so  great 
was  the  reformation,  that  out  of  206  prisoners,  no  fewer  than  60  received  Her 
Majesty's  free  pardon,  21  of  whom  were  returned  to  their  friends  at  home,  the 
remainder  being  permitted  to  go  free  to  Australia. 

Regarding  the  children  attending  the  model  schools  of  the  Normal  Training  Semi- 
nary, parents  uniformly  and  spontaneously  testify  to  the  improved  moral  conduct  of 
their  children  at  home  and  among  their  companions,  as  well  as  to  the  intellectual 
culture  which  they  receive,  and  to  the  benefit  which  accrues  to  their  health  from  the 
exercises  both  of  the  playground  and  schoolroom. 

So  much  are  these  schools  appreciated,  that  they  never  have  been  able  to  accom* 
modate  one-half  of  the  children  who  apply  for  admission.  At  present,  and  for 
many  years  past,  about  900  children  regularly  attend  the  five  model  or  practising 
schools  of  the  Normal  Seminary,  both  sexes  being  in  the  same  classes  in  the  gallery 
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ftnd  In  the  playground,  as  a  part  of  moral  as  well  as  inteUectoal  trainings  and  wA 

decidedly  favourable  results. 

One  of  the  objects  of  this  training  institution  was  to  afford  means  of  profesaional 
training  to  those  who  were  devoting  themselves  to  teaching.  Since  the  -commeiice- 
ment  of  its  operations  in  this  respect,  twenty-seven  years  ago,  about  2^00  teachers, 
male  and  female,  have  been  trained  to  conduct  the  system.  Of  these,  about  200 
have  gone  to  Poor  Law  Unions  in  England,  and  the  remainder  are  scattered  over 
the  United  Kingdom  and  the  Colonies.  At  present  the  number  of  male  and  female 
normal  studenu  is  98.  The  great  demand  for  school  trainers  from  England,  may 
be  dated  from  the  year  1837,  during  which  year  we  were  honoured  by  a  visit  IVom 
Sir  J.  P.  K.  Shuttleworth  and  C.  J.  Tuffnell,  Esq. 

The  following  institutions  have  been  established  on  the  same  principle  and  for  the 
same  objects,  viz.  the  Wesley  an  Normal  College,  Westminster  (all  the  masters  of  whidi 
were  trained  in  Glasgow) ;  Church  of  England  Normal  College,  Cheltenham ;  White* 
land's  Training  Institution,  Chelsea ;  Congregational  Normal  College,  Homerton ;  and 
in  the  Colonies,  one  has  been  established  in  Antigua,  Jamaica,  Calcutta,  Ceylon,  and 
Prince  Edward  Island.  In  the  Danish  islands,  bv  order  of  the  Government,  the 
Training  System  is  being  universally  established  under  trained  teachers  from  Antigua. 

During  the  seven  or  eight  years  previous  to  the  establishment  of  their  own 
Normal  Training  College  in  Westminster,  the  Wesleyan  Education  Committee  of 
London  sent  442  teachers  to  be  trained  at  Glasgow  for  their  own  schools  in  En- 
gland and  the  Colonies.  ..--__.__ 

StaHsiics  qf  a  Glasgow  Grammar  School  Class  qfllS  Boj^> 
By  Amdrkw  Tknnbnt,  Banker^  Glasgow. 

About  sixty  years  ago  a  class  was  formed  in  the  Grammar  School  of  Glasgow, 
consisting  of  116  boys,  whose  average  age  would  be  eight  to  nine  years,  chiefly  sons 
of  the  Glasgow  merchants,  manufacturers,  and  shopkeepers.  There  were  also 
among  them  some  of  the  sons  of  the  professors  of  the  college,  and  of  the  clergy  of 
the  city,  both  established  and  dissenting.  A  son  of  the  then  Lord  Provost  waa  also 
of  the  number,  as  well  as  several  of  the  sons  of  the  then  magistrates,  besides  a  ibw 
sons  of  operative  weavers,  masons,  and  others.  Of  these  115  boys  who  entered 
school  together  sixt^  years  ago,  76  are  known  to  be  dead  ;  the  fate  of  13  is  uncer- 
tain ;  and  36  are  still  alive ;  24  appear  to  have  died  before  attaining  30  years  of 
age;  21  between  the  ages  of  30  ana  40 ;  13  between  40  and  50 ;  5  between  50  and 
60 ;  6  between  60  and  63  ;  7  between  63  and  68  ;  in  all  7^  ascertained  to  be  dead ; 
and  as  the  presumption  is  that  the  13  uncertain  are  also  dead,  the  total  deaths  up 
to  this  date  will  be  89. 

The  after  professions  of  the  115  boys  appear  to  have  been  as  follows : — 


53  Merchants  and  manufacturers. 
7  Lawyers. 

1  Editor. 
4  Clerks. 

3  Military  officers. 
3  Clergymen. 
3  Sailors. 

2  Private  gentlemen. 
2  Bankers. 
1  Professor. 
1  Artist. 


2  Weavers. 
1  Exciseman. 
1  Private  soldier. 
1  Warper. 
1  Surgeon. 
1  Carter. 
1  Bank  porter. 
2^  r  Uncertain,  most  of  whom  died 
1     young. 

115 


The  author  traced  the  progress  in  hfe  of  these  boys,  comparing  their  occupations 
with  the  tendencies  manifested  at  school,  and  notices  the  political  and  social  changes 
during  the  period. 

The  soene^  however,  so  far  as  regards  them,  is  now  drawing  to  a  close.  Of  tha 
115  who  began  the  world  together  and  fought  the  battles  of  life,  26  alone  remain^ 
now  no  longer  boys,  but  aged  men  approaching  the  ordinary  limits  of  human  life- 
threescore  years  and  ten  ;  and,  in  conclusion,  it  may  be  remarked,  that  the  history 
of  these  115  boys  is,  probably,  the  average  history  of  every  other  115  boys  similarly 
ciroumstanced,  and  may  be  useful  in  moderating  all  mere  worldly  aspirations. 
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Onike Progrtis,  Exieni and  Valueofthe  Coaiandlron  Tradeofthe  West 
of  Scodand.    By  John  Strang,  LL.D. 

The  rapid  progress  which  has  of  late  years  characterized  some  of  the  now  largest 
cities  of  Great  Britain  is  mainly  due  to  the  mineral  wealth  which  surrounds  them, 
to  the  existence,  in  fact,  of  those  vast  repositories  of  fuel  or  of  metals  which  nature 
has  laid  up  for  the  use  of  man  in  the  bowels  of  the  earth.  If  one  only  casts  his  eye 
over  a  geological  map  of  this  island,  he  will  find  in  England,  a  Birmingham,  a  New- 
castle, a  Preston  and  a  Manchester,  placed  in  the  midst  of  extensive  coal-fields ;  and 
on  looking  at  Scotland,  he  will  at  once  discover,  amid  the  general  thinness  of  habi- 
tation and  population,  at  least  one  fully-peopled  district,  in  the  centre  of  which 
stands  the  no  less  important  manufacturing  and  commercial  city  of  Glasgow,  sur- 
rounded on  every  side  by  the  richest  strata  of  coal,  iron,  and  lime.  To  the  mineral 
wealth  which  exists  in  this  portion  of  Scotland  may  be  mainly  attributed  the  promi- 
nent position  which  this  western  metropolis  has  lately  taken  in  Uie  commerce  and 
manufactures  of  the  world,  and  which  Uie  following  statistical  facts  connected  with 
the  progress,  extent,  and  value  of  the  coal  and  iron  trades  of  the  west  of  Scotland, 
of  which  that  city  is  the  central  mart,  may  perhaps  in  some  degree  better  illustrate* 

Although  coals  have,  from  a  pretty  remote  period,  been  wrought  around  Glasgow 
chiefly  for  domestic  use,  yet  it  has  only  been  since  the  introduction  of  the  steam* 
engine,  and  still  more  since  the  discovery  of  the  economical  mode  of  smelting  iron 
bjr  the  hot-blast,  that  the  vast  and  closely-packed  mineral  wealth  of  its  neighbouring 
districts  has  been  at  all  fuller  developed  and  turned  to  great  profit.  Even  so  late  as 
in  the  year  1831,  the  quantity  of  coals  brought  to  Glasgow  was  only  about  560,000 
tons,  and  of  that  quantity  120,000  were  exported,  thereby  leaving  440,000  tons  for 
domestic  uses,  steam-boats,  public  works  and  factories  in  the  city  and  suburbs ; 
while  the  quantity  consumed,  as  well  as  the  ironstone  smelted  in  the  comparatively 
few  furnaces  then  in  blast,  were  small  and  unimportant.  The  contrast,  indeed,  of 
the  state  of  the  coal  and  iron  trades  only  five  and  twenty  years  ago  with  that  of  the 
present  moment,  is  most  striking.  From  the  returns  obtained* through  Mr.  Williams, 
the  Inspector  of  Mines  for  Scotland,  it  appears  that  while  in  1854  there  were  367 
collieries  in  Scotland,  237  of  these  belong  to  the  west  country,  141  being  in  Lanark- 
shire, 78  in  Ayrshire,  11  in  Dunbarton,  and  7  in  Renfrew.  It  also  appears  that, 
during  the  same  year  there  were  7^448,000  tons  of  coals  raised  in  Scotland,  and  of 
these  about  6,448,000  were  drawn  from  pits  situated  in  the  four  western  counties 
above  alluded  to.  Taking  into  account  all  kinds  of  coals  raised,  such  as  splint,  soft, 
and  gas,  the  average  price  may  be  fairly  estimated  at  7«*  6df.  per  ton,  which  shows 
the  produce  derived  from  the  coal-mines  of  the  west  of  Scotland  in  1854,  to  have 
been  about  j(2,4 18,000  sterling. 

Of  the  coals  so  produced, — 

.  2,152,800  tons  were  consumed  in  the  manufacture  of  pig  iron. 

367»200  „  „  conversion  of  pig  into  malleable. 

Making  in  all  2,520,000  tons  used  in  connexion  with  the  manufacture  of  iron  ; 
while  926,221  tons  were  shipped,  and  148,312  tons  we^  sent  beyond  the  boundaries 
northward  and  southward,  per  railways,  leaving  for  the  manufacturing  consumption, 
steam-boats,  and  domestic  uses  of  Glasgow,  2,853,427  tons.  During  the  same 
period  the  number  of  persons  employed  in  the  collieries,  producing  this  quantity  of 
ftiel,  were  as  follows : — 

In  Lanarkshire J6,580 

Ayrshire 6,061 

Renfrewshire  790 

Dunbartonshire  549 

In  all 22,980 

If  the  great  development  of  the  coal  trade,  as  we  have  seen,  has  been  of  recent 
origin,  the  manufacture  of  iron  in  Scotland  is  still  more  modem,  having  obtained  its 
present  almost  marvellous  position  during  the  course  of  the  last  few  years.  So  late 
as  in  1830,  there  were  only  16  blast  furnaces  in  the  West  of  Scotland,  and  the  whole 
iiroduce  scarcely  reached  40,000  tons.    It  appears,  however,  that  during  the  year 
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18M,of  tiie  118  ftiniacw  for  the  smelting  of  iron  oi«,thtaiAAiUbla«tm  QcMvA 
and  producing  796,640  tons  of  pig  iron,  103  were  sitoated  in  the  two  western  coun- 
ties of  Lanark  and  Ayr,  72  being  in  the  former  and  30  in  the  latter,  and  the  produce 
of  these  amounted  to  7l7>600  tons.  Taking  the  average  price,  during  dimt  twelve- 
month,  as  799*  Bd,  per  ton,  the  gross  value  of  this  indnstrjr  is  shown  to  have  been 
j^,858,440.  Of  this  very  large  quantity  of  pig  iron  produced  in  the  West  of  Soot- 
land,  128,684  tons  w^ere  snipped  direct  to  foreign  countries,  and  294,194  tons  were 
sent  coastwise  from  the  Clyde,  Port  Dondas,  and  the  western  ports  of  the  Clyde 
estuary,  while  22,865  were  sent  away  by  railways;  and  171>360  were  converted 
into  nudleable  iron ;  leaving  the  remaining  106,497  tons  for  foundry  and  other  piff- 
poses  of  tha  district  The  number  of  men  employed  in  iron  mining  in  the  district, 
daring  1854,  were  3645  in  Lanarkshire,  and  1943  in  Ayrshire,  making  in  all  5588, 
whose  wages,  at  22#.  per  week,  show  an  annual  expenditure  on  wages  of  jr319>633  1  St., 
while  the  number  of  men  employed  in  managing  and  working  the  furnaces  amounted 
to  1344,  who  were  paid  on  an  average  4»,  6a,  per  day,  or  an  annual  aggregate  sum 
of  jfl  10,376. 

But  if  the  manufacture  of  pig  iron  be  a  modern  industry  in  the  West  of  Scotland, 
assuredly  that  of  malleable  iron  is  still  more  recent ;  for,  with  the  exception  of  a 
•mall  work  at  Wilsontown,  which  was  unsuccessfully  attempted  there  at  a  some- 
what remote  period,  almost  nothing  was  done  in  thb  manufacture  till  1839 ;  and 
even  so  late  as  in  1842,  the  production  did  not  exceed  35,000  tons.  During  the 
year  1854,  however,  the  manufacture  of  malleable  iron  reached  122,400  tons ;  and, 
taking  the  average  price  of  all  sorts,  including  plates  for  shipbuilding,  to  have  tiien 
been  }ClO  per  ton,  the  gross  amount  of  this  industry  was  j£  1,224,000.  The  number 
of  men  employed  in  this  branch  were  about  4000,  and  the  rate  of  wages  paid  vras 
fi8«.  per  week,  showing  an  annual  aggregate  amount  paid  in  wages  to  have  been 
£i9h^O0. 

Assuming,  dien,  all  these  statements  to  be  as  correct  as  perhaps  they  can  possibly 
be  made,  let  us  now  see  what  was  the  real  value«  to  the  West  of  Scotland,  of  tht 
wholeof  these  industries  in  1854. 

Value  of  coal j£2,418,000 

Value  of  pig  iron  ie2,858,440 

Deduct  value  of  coal  used  in  smeltinp^  sayl 

3  tons  of  coal  for  each  ton  of  pig,  or  [•       807,300 


2,152,000  tons  at  7«.  6d. 


Value  of  malleable  iron «.„  jfl, 224,000 

Deduct  value  of  pig  iron  used,  \     ^^^^  -^ . 

say  171,360  tons  at  79t.  Sd.  j     *^»2,584 
Deduct  value  of  coals  used  in^ 

conversion   from    pig   into' 

malleable,  say  367,200  tons 

at  7s.  6d. 


2,061,140 


137,700 

820,284 


403,716 


Net  value  of  coal  andiron jf4,872,850 

We  find  also  from  the  foregoing  statements  that  the  number  of  persons  employed 
in  these  industries,  and  the  wages  paid,  were  as  follows : — 

Employed  in  collieries  22,980  at  2U.  per  week  =  jf  1,254,708 

„             iron  mining 5,588       22*.       „         =         319,633 

„            attending  furnaces 1,344      4«.  6(1.  per  day  =          110,376 

„            malleable  iron  works..  4,000      28«.  per  week  =          291,200 

33,912  ^^1,975,917 

In  short,  the  foregoing  tables  show  that  the  coal  and  iron  works  of  the  West  of 
Scotland,  of  which  Glasgow  is  the  great  central  mart,  produced  no  less  a  sum  to 
those  connected  with  these  establishments  than  j£4,872,856,  and  gave  employ- 
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ment  to  33,912  pereoiu^  who  received  for  their  labour  wages  to  the  amount  of 
.#1,975,017. 

When  the  magnitude  of  these  figures,  and  the  value  which  they  bear  on  the  social 
and  economical  condition  of  this  great  mining  and  manufacturing  district,  are  calmly 
considered,  it  will  not  be  difficult  to  arrive  at  one  of  the  maih  sources  of  the  lately 
greatly  increased  wealth  of  Glasgow  and  its  vicinity,  or  to  account  for  one  of  the 
diief  causes  of  attraction  to  the  industrious  mechanics  and  labourers  from  all  parts 
of  the  country,  which  have  already  rendered  the  united  counties  of  Lanark,  Ayr, 
Renfrew,  and  Dunbarton,  one  of  the  most  thickly  peopled  and  wfU-conditkmed 
portions  of  Great  Britain. 


JTie  Effect  of  the  War,  in  Russia  and  England,  upon  the  principal  articles 
(f  Russian  produce.    By  Richard  Valpy. 

This  paper  is  limited  to  the  consideration  of  the  articles  commonly  known  a» 
Baltic  produce,  in  which  the  two  countries  have  traded  principally  widi  each  other. 
These  articles  are  few  in  number,  and  comprise  tallow,  flax,  hemp.  Unseed,  and 
bristles.  In  ordinary  times  the  chief  proportion  of  the  total  exports  are  sent  to 
England.  It  also  happens  that  the  prmcipal  articles  which  we  are  in  the  habit  of 
importing  from  the  Baltic  ports  of  Russia,  constitute  our  chief  supply  of  euch 
articles. 

l%e  following  Table  shows  the  relative  importance  of  England  and  Russia  to  each 
other,  in  the  demand  and  supply  of  these  articles  :— 


Aftklit. 

expOTti  from  Runia 
MDfttoBnctaDd. 

imports  into  England, 

Tallow   ... 

Flsx   

Hemp 

Linseed... 
Bristles... 

77  per  cent. 

56       „ 
60       „ 
68       „ 

64  per  cent 

68       „ 
81       „ 

On  the  average,  therefore,  of  the  three  vears  1860-63,  the  large  proportion  of 
from  one-half  to  three-fourths  of  the  total  of  such  exports  from  Russia  went  to 
England,  and  of  the  total  of  such  imports  into  England  the  like  proportion  came 
from  Russia. 

In  1863,  under  the  influence  of  political  events,  there  was  a  large  increase  of  our 
imports  of  Russian  produce,  especially  from  Russia  itself;  but  in  1864,  whilst  our 
total  imports  of  such  articles,  with  the  exception  of  tallow  and  bristles,  were  well 
maintained,  our  supplies  from  Russia  materially  diminished. 

In  1853,  the  increase  of  our  total  imports  of  the  articles  above  alluded  to  over  the 
average  of  1860-52  rani^  from  04-  to  49  per  cent.,  and  of  our  imports  from 
Russia  irom  19  to  66  per  cent.  In  1864  our  total  imports  of  tallow,  bristles,  and 
flax  decreased  36, 16  and  13  per  cent,  respectively,  whilst  hemp  and  linseed  were  in- 
creased by  6  and  22  per  cent.  But  upon  all  these  articles  imported  from  Russia  in 
1864  there  was  a  decrease  of  from  13  to  64  per  cent.  As  far,  therefore,  as  the 
Russian  trade  with  England  is  concerned,  the  blockade  of  the  Baltic  ports  in  1864 
may  be  said  to  have  stopped  one-half  of  the  usual  Russian  exports ;  although  in 
1863  Russia  sent  to  England  considerably  more  produce,  the  totel  exports  of 
produce  to  all  countries  were  not  correspondingly  increased. 

The  next  Table  shows  the  total  imports  into  the  United  Kingdom,  and  the  imports 
from  Russia,  on  the  triennial  avciage,  and  in  eadi  of  the  years  1863  and  1854. 
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Aitidet. 

Totallmpocte  into  United  Kingdom. 

Averftgeof 

18ftS. 

1864. 

locNtMorDeoeMe.            | 

1853 
oftT  ttrerage* 

1854 

TiUow  cwU. 
FUx        „ 

Hemp      . 
Lmseed  qn, 
BristleicwU. 

1,170,471 

1,473,228 

1,138,778 

679,619 

19,339 

1,175,754 
1383374 
1337372 
1,035335 
28,902 

749,721 
1303,235 
1311.297 

828,513 
16,141 

+   Oip.oent. 

+  28        „ 
-h    9       „ 
+  34       „ 
+  49        „ 

-36  p.  cent. 
-12       „ 
+   6       „ 

+  22       „ 
-16       „ 

ImporU  from  Roiiia.                                                   1 

ATvngeof 
lUO-AS. 

I86S. 

1864*(thioa^ 
Pnuda). 

InereMeorDecreMe. 

1859 

1854 

TaUow  cwti. 
Flax        „ 
Hemp      „ 
Unseed  qrs. 
Bristles  cwU. 

753,785 

1,002,655 

601,362 

463,620 

15,181 

845,962 

1,287,993 

813,231 

765,019 

22,123 

342334 
651,994 
386324 
402,694 
7326 

+  12  p.  cent 
+  28       „ 
+  35       „ 
+  65       „ 
+  46       „ 

—  54  p.  cent. 
-35      „ 
-37       „ 
-13       n 
-32      „ 

It  18  more  difficult  to  arrive  at  anv  comparative  results  for  the  year  1856.  Oor 
imports  of  Russian  produce  from  the  Baltic  have  usually  been  received  almost 
entirely  in  the  last  six  months  of  the  year,  and  the  imports  in  the  first  six  months  of 
past  years  are  too  inconsiderable  to  aifford  the  means  of  judging  of  the  relative  im- 
portance in  each  year.  It  is  probable  that  the  shipment  of  the  articles  from  the 
Prussian  instead  of  the  Russian  ports  in  1855,  may  so  alter  the  time  of  arrival  in 
this  country,  as  to  change  considerably  the  proportions  of  our  imports  in  the  first 
and  second  six  months  of  the  year.  The  commercial  accounts  from  Russia  report  a 
continued  diminution  of  exports  in  the  present  year.  There  is  no  doubt  that  the 
prices  of  Russian  produce  advanced  considerably  in  expectation  and  upon  the  out- 
break of  v?ar.  Speculative  apprehensions  in  this  country  appear  to  have  created  a 
pressing  demand  for  Russian  produce,  and  induced  a  prevalence  of  high  prices*  and 
a  comparatively  large  import  from  all  countries  did  not  save  the,  consumer  from  iht 
disadvantages  of  high  prices. 

The  high  prices  in  1854,  consequent  upon  the  interruption  of  commercial  opera- 
tions, have  not  been  maintained  in  1855 ;  and  in  July  1855,  the  prices  of  tallow,  flax« 
and  hemp  in  Russia  are  reported  as  lower  than  in  December  1852. 

With  reference  to  the  fluctuations  in  the  prices  in  England  of  the  principal  articles 
of  Russian  produce  for  each  year,  it  may  be  remarked  that — 

In  1852,  the  range  closely  corresponded  with  the  previous  1850  and  1851. 

In  1853,  tallow  and  hemp  alone  experienced  any  considerable  rise.  Tallow  varied 
from  448.  Sd,  to  SBs.  6d,  against  35«.  6d,  to  47$.  3d,  per  ovt.  in  1852,  and  hemp  from 
£ZS  to  jf  39  10«.  against  £29  lOt.  to  £3S  lOt.  per  ton  in  1852.  Tkllow  continued  to 
advance  throushout  the  year,  but  hemp  declined  after  the  first  four  months. 

In  1854,  all  the  articles  rose  in  price,  particularly  upon  the  declaration  of  war  in 
March;  and  hemp  was  then  very  much  advanced.  In  comparison  with  1853,  the 
highest  price  for  tallow  was  67$.  6d,  against  68«.  6d, ;  for  flax,  £S6  against  j^41 ; 
for  hemp,  £70  against  j^39  lOt. ;  and  for  linseed,  66«.  against  48«.  Tallow  and 
linseed  remained  high  throughout  the  year,  but  flax  and  hemp  soon  fell,  and  con- 
siderably towards  the  end  of  the  year. 

In  1855  only  linseed  shows  as  high  a  price  as  in  1854,  and  it  has  advanced  from 
65«.  to  72s,  per  quarter.  Tallow  has  declmed,  and  having  been  at  49*.  3d.  or  lOs. 
below  the  lowest  of  1854,  was  55«.  in  August,  or  about  lOt.  below  the  highest  in 
1854.  Hemp  is  also  much  lower,  having  been  jf56  in  January  as  compai^  with 
j^O  in  April  1854,  and  in  August  it  was  if  44  lOt.  Flax  is  quoted  at  jf40  to  £46 
}n  August,  against  ^56  in  May  1854. 

*  After  deducting  the  average  imports  from  Prussia  before  the  war. 
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In  the  important  articles  tallow^  hemp,  and  flax  there  has  been  a  considerable 
reduction  of  price  in  1855,  in  England,  in  favour  of  the  consumer ;  and  the  Russian 
producer  does  not  appear  to  have  his  diminished  exports  supported  by  high  prices. 

Prices  in  Russia  did  not  rise  in  1854  in  anything  like  the  same  proportion  as  in 
England.  The  prices  for  1855  are  unfavourable  to  the  Russian  producer.  With 
low  prices,  working  expenses  increased  by  the  pressure  of  the  war,  and  an  enhanced 
cost  of  transport,  the  producers  must  be  placed  in  a  most  unfavourable  position. 

The  coQt  of  transport  by  land  in  Russia  is  still  increasing,  and  as  it  must  continue 
very  high,  that  alone  will  prevent  the  existence  of  any  considerable  trade.  With  a 
price  of  JS^2  109.  per  ton  for  tallow  at  St.  Petersburgh,  no  less  than  Jtl4  10«.  in 
addition  is  stated  to  be  the  cost  of  carriage  to  Memel,  with  £5  more  for  delivery  in 
London ;  and  the  price  of  tallow  in  Russia  must  therefore  remain  very  low  to  allow 
it  to  come  to  England  in  competition  with  supplies  from  other  countries,  and  also 
with  the  important  article  of  palm  oil,  the  import  of  which  has  greatly  increased, 
and  which  can  be  much  used  as  a  substitute  for  tallow. 

That  Russia  can  export  by  land  what  she  has  hitherto  sent  by  sea,  is  next  to  im- 
possible. The  distances  to  be  traversed,  the  comparative  absence  of  practicable 
routes,  and  the  bulk  of  the  articles  to  be  forwarded,  would  be  great  impediments 
even  in  time  of  peace,  when  all  the  resources  of  the  country  were  in  free  operation. 

The  results  of  the  inquiry  attempted  in  the  present  paper  may  be  thus  stated  : — 

That,  previous  to  the  war,  Russia  exported  her  principal  productions  chiefly  to 
England,  and  England  imported  such  productions  chiefly  from  Russia. 

Tliat,  since  the  outbreak  of  war,  the  exports  of  produce  from  Russia  have 
dimini^ed  to  a  greater  proportionate  extent  than  the  general  imports  of  such 
articles  into  England. 

That  there  is  not  an  increase  in  the  value  of  produce  in  Russia  to  compensate 
the  producer  for  the  decrease  of  exports,  whilst  supplies  from  other  coimtries  than 
Russia  will  prevent  the  consumer  in  England  sufl^ring  from  very  hi^h  prices. 

That  the  difficulties  and  consequent  expense  of  transport  by  land  m  Russia  render 
the  injuries  of  the  blockade  necessarily  very  severe. 


On  the  Condition  of  the  Labouring  Population  of  Jamaica^  as  connected  taiih 
the  present  state  rf  Landed  Property  in  that  District.  By  Richard  Hussey 
Walsh,  LL.B.y  Professor  of  Political  (Economy  in  the  Dublin  University, 

Some  years  ago  there  were  great  complaints  from  Jamaica  that  the  wages  de- 
manded by  the  enfranchised  negro  were  so  exorbitant  it  was  impossible  to  continue 
the  production  of  sugar  or  other  articles,  without  the  employers  being  ruined.  Be- 
fore the  blacks  were  emancipated,  it  was  said  much  gain  could  be  derived  from  their 
labour,  stimulated  into  efficiency  by  coercion ;  and  even  after  emancipation,  the 
employer,  though  cursed  with  an  indolent  workman,  was  allowed  some  compensa- 
tion for  that  diMulvantage  by  ihe  artificially  enhanced  price  of  his  produce,  arising 
from  duties  in  favour  of  sugar  and  other  articles  raised  in  the  colonies ;  but  these 
resources  being  gone,  nothing  but  ruin,  it  was  alleged,  remained  for  Jamaica.  But 
the  very  interesting  work  of  Mr.  Bigelow  of  New  York,  entitled  "  Jamaica  in  1850," 
brought  forward  some  statements  showing  that  insolvent  proprietors,  not  indolent 
labourers,  were  at  the  bottom  of  the  evil, — much  in  the  same  way  as  in  Ireland  at 
the  time  of  the  great  famine.  The  Cguncil  of  the  Dublin  Statistical  Society  were 
induced,  by  the  similarity  presented  by  Mr.  BigeloVs  account  of  distress  in  Jamaica, 
and  the  contents  of  their  own  publications  relating  to  Ireland,  to  institute  an  inquiry 
relating  to  the  former,  the  result  of  which  furnishes  the  subject  of  the  present  com- 
munication. They  forwarded  a  set  of  queries  to  some  intelligent  people  in  Jamaica 
concerning  the  condition  of  the  labourers  and  the  state  of  landed  property.  The 
replies  were  forwarded  in  1853,  and  smce  that  there  has  been  an  opportunity  of 
verifying  them  by  comparison  with  certain  half-yearly  returns  of  the  Jamaica  sti- 
pendiary magistrates,  relating  to  the  social  state  of  that  country,  and  made  last 
year  by  order  of  the  Grovemor,  Sir  Henry  Bark  ley.  From  both  it  appeared  that 
wages,  instead  of  being  excessively  high,  were  vnretchedly  low,  varying  from  6d.  to 
l8.  3d.  a  day ;  and  the  difficulty  occasionally  experienced  of  getting  labourers  was 
expUuned  by  the  fact,  that  their  wages,  low  as  they  were,  were  sometimes  promised 
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only*  and  not  paid.  This  abowB  the  folly  of  deeming  hi^  wages  the  cAoae  of  the 
existing  distrees,  as  well  as  the  worse  than  fblly  of  attempting  to  remedy  it,  as  k 
done  to  a  pretty  great  extent^  by  immigration,  at  the  cost  of  the  very  labourers  whose 
wages  are  to  be  beaten  down  by  the  competition  of  the  new-comers,  the  fhnda  for 
tile  purpose  being  raised  by  import  duties  on  the  articles  principally  consumed  bj 
the  lower  classes.  The  true  cause  of  the  distress  is  shown  to  be  the  inaolTmcy 
of  the  proprietors,  which  prevents  them  from  turning  the  land  they  own  to  a  pro- 
fitable account ;  and  this  state  of  insolvency  was  prior  to  the  Emancipation  Act, 
or  wiUidrawal  of  duties  in  favour  of  colonial  produce,  as  appeared  by  some  memoriab 
of  the  House  of  Assembly  which  were  cited  in  the  above-mentioned  returns,  referring 
to  periods  intervening  between  1778  and  181 1,  as  well  as  from  various  other  souroea. 
llie  evil  had  been  growing  up  steadily  for  many  years  under  a  vicious  system^  and 
there  must  hAve  been  a  break-up  sooner  or  later.  The  disturbances  resulting  from 
emancipation,  and  the  removal  of  duties  in  favour  of  colonial  produce,  contriDiited» 
it  is  true,  to  hasten  the  crisis ;  Uie  alarm  occasioned  by  the  measures  leading  creditocs 
to  force  their  debtors  to  a  settlement  $  but  had  not  this  revealed  a  pre-existing  state 
of  insolvency,  the  inconvenieace  would  have  been  but  temporary.  As  it  is,  it  cannot 
be  removed  until  much  of  the  landed  property  of  the  island  has  been  sold,  and  tiaoa- 
ferred  to  solvent  persons.  But  it  is  impossible  the  Court  of  Chancery  in  Jamaica, 
with  all  the  fkults  of  its  original  in  the  parent  state,  can  fulfil  this  requirement.  Its 
pro^dure  is  so  slow  and  expensive,  that  creditors  often  fear  to  set  it  in  motion  i  and 
should  they  muster  courage  enough,  they  may  find  no  solvent  person  willing  to  pur» 
chase,  owing  to  an  apprehension  of  the  title  given  by  the  Court  proving  afterwards 
bad.  In  the  meanwhile  the  lands  get  under  ti&e  management,  or  rather  mismanage* 
ment,  of  Chancery  receivers,  and  so  matters  proceed  from  bad  to  Worse.  And 
these  deflects  multiply  with  tenfold  powers  according  as  there  b  more  vrork  to  be 
done.  Business  gets  into  interminable  arrears — is  onljr  begun  and  continQed>  b«l 
never  finished.  The  remedy  fbr  this  is  plainly  the  mtn^uction  of  Encumbcicd 
Estates  jurisdiction  into  Jamaica.  By  a  cheap  aod  expeditious  piocess,  creditors 
are  encouraged  to  come  forward  to  realixe  their  demands^  and  the  land  is  qnicidy 
disentangled  from  the  fetters  of  nominal  ownership,  should  purchasers  also  copie  for- 
ward, ^d  this  they  vnll  do,  because  the  title  dveo  to  what  they  buy  is  indefeasible, 
being  parliamentary.  Such  a  measure  has  dready  been  prepared,  and  ^ill,  it  b 
to  be  hoped,  soon  become  the  law  of  Jamaica. 


I%epruie  of  SUver  of  fate  years  does  not  qffbrd  an  accurals  r/lmsure  tftke 
iHUue  of  Gold,  By  Richabd  HussEt  WxtfiH,  LLJS.^  Profeiwr  qf 
Political  (Economy  in  (he  Dublin  Vniversiiy. 

Tha  supplies  of  gold  of  late  have  risen  from  about  jC3,000,000  per  annum,  their 
amount  in  the  beginning  of  the  present  century,  to  from  ^£30,000,000  to  j£40,000,000. 
Notwithstanding  the  magnitude  of  the  previous  aggregate  supply  of  tiiat  metal* 
gradually  accumulated  as  it  had  been  for  many  ages^  recent  increased  productioii 
naa  by  tnis  time  been  proceeding  long  enough  to  have  imparted  a  very  apprectabla 
effect  to  the  entire  stock  throughout  the  world,  and  we  are  thus  led  to  imagine  that  soma 
analogous  change  in  value  should  have  manifested  itself,  and  abundance  produced  ita 
natural  result--cfaeapness.  Sudi  is  not  the  general  opinion,  however.  The  price  of 
silver,  it  has  been  observed,  which  was  4«.  1  Id.  per  oz.  a  few  years  ago,  Uien  rose  a 
little,  and  has  remained  since  on  an  average  at  5i.  \d.  Its  supply,  unlike  that  of 
goldi  has  been  pretty  steady  for  a  long  time,  and  has  not  varied  much  from  j£7,000,000 
to  if  6,000,000  per  annum  vrithin  the  present  century.  This  steadiness  in  supply 
has  induced  the  belief  of  a  corresponding  steadiness  in  value  \  and  as  the  price  of 
the  metal,  measured  in  our  currency,  of  which  gold  is  the  standard,  has  varied  so 
little,  as  before  stated,  it  is  argued  that  gold  also  must  have  remained  steady  in  value^ 
'  as  otherwise  it  could  not  have  preserved  a  relation  so  nearly  constant  to  the  worth 
of  the  other  precious  metal.  But  the  mistake  here  is  as  regards  silver.  It  is  tret 
its  supply  has  remained  steady ;  but  the  demand  has  feMtn  off  considerably,  and 
therefore  the  metal  must  have  declined  in  value.  In  countries  using  a  double 
standard)  that  is  where  payments  to  any  amount  may  be  made  indifferently  in  suma 
of  money  containing  fixed  relative  quantities  of  either  of  the  pMcions  metala>  tht 
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growing  abundance  of  gold  has  led  to  its  employment  instead  of  silter.  The  most 
remarkable  Instances  of  countries  where  such  a  system  prevails  are  France  and  the 
United  States.  To  give  an  idea  of  the  extent  to  which  the  demand  for  silver  has 
there  fallen  off,  and  that  for  gold  advanced,  in  1849«  before  the  late  discoveries,  the 
coinage  of  the  former  metal  for  both  countries  reached  the  amount  of  JSS,QOO,000, 
and  that  of  the  latter  about  ^2,000,000 ;  while  in  1853  the  silver  coined  was  little 
more  than  ^^2,000,000,  but  the  gold  above  j^29,000,000.  This  new  demand  for 
gold,  it  is  true,  has  contributed  to  check  its  decline  in  value ;  but,  on  the  other  hand, 
the  falling  off  in  the  demand  for  silver  must  have  brought  down  its  value ;  and  so 
much,  therefore,  must  gold  have  declined  over  and  above  the  change  manifested  by 
the  slight  alteration  in  the  price  of  silver  of  from  4««  1  Id.  per  oz.  (on  an  average) 
to  68,  Id,  This  shows  what  has  become  of  the  recent  supplies  of  gold,  a  question 
often  asked,  besides  conveying  an  important  lesson  as  to  its  change  in  value. 

In  confirmation  of  the  preoMling,  it  is  to  be  remarked  that  prices  generally  hav^ 
been  rising  of  late ;  and  as  there  seems  no  way  of  accounting  for  the  observed  fluctua- 
tions by  Inference  to  causes  peculiar  to  each,  they  must  be  partly  attributable  to  a 
depreciation  in  the  value  of  our  currency ;  that  is,  to  a  depreciation  of  gold,  it  bdn§ 
our  present  standard  of  value  or  measure  of  prices. 

B^ore  long,  gold  will  have  ended  its  effect  in  displacing  silver ;  and  its  extra 
market  being  thus  filled  up,  we  may  expect  a  rapid  decline  in  its  value.  Should 
audi  take  place,  all  pecuniary  contracts  must  be  deranged  by  the  resulting  rise  in 
prices,  and  impediments  to  the  formation  of  new  ones  created.  To  obviate  the 
mischievous  consequences  which  would  thence  follow,  the  standard  Aould  be  changed 
ftom  gold  to  silver ;  bank  notes  and  other  instruments  of  credit  thenceforward  en* 
titling  the  holder  to  receive  a  certain  specified  amount  of  tile  latter  metal  instead  of 
the  former,  as  at  present.  The  only  inconvenience  this  could  lead  to  would  be,  that 
in  England,  where  no  notes  for  less  than  Jt5  are  permitted,  it  would  prove  trouble* 
some  to  carry  about  one's  person  so  much  silver  for  making  payments  to  any  amount 
under  JtS  as  the  change  of  standard  would  require.  In  Scotland  and  Ireland  no 
such  eff^  is  to  be  apprehended,  as  there  Jtl  notes  can  be,  and  usually  are,  employed 
in  adjusting  all  domestic  exchanges  in  which  the  sovereign  exclusively  most  be  used 
in  England.  But  is  there  any  good  reason  why  £i  notes  should  not  be  permitted  I 
There  are  several  arguments  to  that  efiisct  certainly,  but  not  one  that  appears  valid, 
at  least  under  existing  circumstances.  The  plain  and  obvbus  remedy,  therefore,  for 
averting  impending  monetary  disturbances  is  to  adopt  a  silver  standard,  and  allow 
the  use  of  j^l  notes  in  England  as  in  Scotland  and  Ireland.  And  from  this  mif^ 
be  derived  an  auxiliary  advantage.  The  issue  of  j^l  notes  not  having  been  pemiilSsd 
of  late  in  England,  is  not  the  subject  of  a  vested  interest  in  bankers,  as  is  the  case  with 
notes  of  larger  amount.  Hence  on  the  same  principle  that  under  PeePs  Act  of  1844, 
j^22,000,000  of  notes  unrepresented  by  bullion  are  allowed  to  enrich  the  banking 
community,  whatever  amount  ofJtl  notes  might  safely  be  left  unrepresented  could 
justly  be  appropriated  for  the  benefit  of  the  public  and  relief  of  the  tax*payer. 


On  our  Natkmal  Stren^  as  tested  bu  the  Numbers^  the  Agesy  and  the  iit- 
dustrial  Qualificathns  of  the  People.    By  John  Yeats,  F.R.G.S. 

Great  Britain  has  a  relative  as  well  as  an  absolute  existence.  It  may  be  regarded 
as  one  of  the  industrial  communities  of  the  world— as  the  heart  of  the  Briti^  em- 
pire, or  as  Uie  home  of  the  Anglo-Snon  people ;  but  in  each  of  these  points  of  view 
it  is  becoming,  territoHally,  of  less  and  less  importance. 

The  soil  and  natural  resources  of  surrounding  states  are  imnrovingi  while  the 
superiority  we  once  enjoyed,  in  the  possession  of  raw  material,  has  been  sensibly 
impaired,  by  the  increased  facilities  afforded,  by  steam  navigation,  for  intercoursf 
between  the  most  distant  parts.  Unless  the  waves  of  the  Atlantic  subside,  our 
littoral  frontiers  cannot  be  enlarged,  but  the  colonisU  who  have  left  our  shores  arte 
spreading  in  every  direction,  and  Anglicismg  so  much  of  the  globe,  that  we  may 
safely  assert  the  Engli^  language  is  spoken,  and  English  habits  and  feelings  are 
predominant,  over  a  tract  of  the  earl's  surface  fif^  times  as  great  as  this  our 
island  home.    To  tna^pta'"  our  position,  we  ahall  hare  to  pat  forta  all  the  national 
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strength.    It  lies  chiefly  in  the  numbers,  in  the  yontiifulness,  and  the  ii 
qualities  of  the  people. 

The  population  of  Great  Britain  in  1651  was  computed  to  be  6,378,000. 

In  1751,  7,392,000 ;  equal  to  1,014,000  increase  m  a  century. 

In  1851,  21,185,000 ;  equal  to  13,793,000  increase  in  a  century. 

Between  1801  and  1851,  the  population  of  Great  Britain  increased  93*5  pei^cent.; 
that  of  Ireland,  however,  only  36  per  cent. 

The  increase  in  the  United  Kingdom  from  1841  to  1851  has  been  3  per  cent,  only, 
making  it  less  than  that  of  some  of  the  old  states  of  Europe. 

There  is  a  view  to  be  taken  even  less  satisfactory  than  this.  Between  1831  and 
1841,  there  was  no  county  in  England  which  exhibited  a  decrease  in  numbers. 
Between  1841  and  1851,  twenty-seven  counties  in  England  and  Wales,  and  sixty-six 
districts  of  those  counties,  showed  sensible  diminutions,  which  extended  more  or 
less  over  the  greater  part  of  Ireland,  the  north  of  Scotland,  the  north  of  Wales,  and 
the  west  of  England. 

In  England  and  Wales  there  are  said  to  be  55,110  square  yards  to  each  house, 
and  10,077  square  yards  to  each  individual ;  in  Scotland,  262,024  square  yards  to 
each  house,  and  33,589  square  yards  to  each  individual. 

The  absolute  density  varies  very  considerably  in  different  localities,  from  18  to  the 
square  mile  in  the  district  of  Bellingham,  Northumberland,  to  185,751  in  the  dis- 
trict of  East  London.  From  the  map  of  Scotland,  we  see  how  thickly  the  hives  of 
industry  are  clustered  around  the  Firths  of  the  Clyde  and  the  Forth,  and  the  pkdiis 
and  coal-fields  between  the  Cheviot  Hills  and  the  Grampians.  In  England,  the 
banks  of  the  Mersey,  the  Severn,  the  Thames,  the  Humber,  the  Tyne,  are  thronged, 
and  along  the  centre  of  the  country  population  passes  like  a  tide. 

The  tendency  of  the  people  to  increase  in  towns,  and  to  remain  stationary  in  point 
of  numbers  in  the  rural  districts,  is  very  remarkable,  and  deserving  of  especial  atten- 
tion. In  the  towns,  taking  them  as  a  whole,  there  are  5*2  persons  to  an  acre— -in 
the  country,  5*3  acres  to  a  person.  In  the  former,  there  are  3337  persons  to  a 
square  mile ;  in  the  latter,  120  only.  The  growth  of  the  population  throughout  the 
United  Kingdom  is  principally  in  the  mani^turing  and  maritime,  not  in  the  agri- 
cultural districts. 

There  is  a  close  but  not  inseparable  connexion  between  numbers  and  strength. 
The  people  of  Great  Britain  are  neither  infirm  nor  impoverished,  yet  the  effiectiTe 
portion  of  the  population  seems  at  first  sight  small.  Of  21,185,000,  the  males,  at 
the  soldier's  age,  in  1851,  amounted  to  3,193,496.  Infismcy  and  age,  with  all  the 
ills  that  flesh  is  heir  to,  affect  the  national  strength. 

Great  Britain  contained,  in  1851, — 

Under    1  year  of  age 578,543 

15         „           7,458,080 

20         „            9,558,114 

Between  20  and  40 6,555,954 

40  and  60 3,526,342 

60  and  80 1,414,798 

80  and  100 1 29,483 

Above    100               319 

The  Commissioners  state  in  their  Report,  that  there  can  be  now  no  doubt  that 
some  of  the  twenty-one  millions  of  people  in  Great  Britain  have  lived  a  century, 
"  which  may  therefore  be  considered  the  circuit  of  time  in  which  human  life  goes 
through  all  the  phases  of  its  evolution."  The  probable  lifetime  of  a  male  at  birth 
is  nearly  45  years.  The  mean  lifetime,  or  the  average  number  of  years  that  males 
live  after  birth  in  England,  is  rather  more  than  40  years  (40*36  years),  so  that  the 
majority  of  us  live  only  about  two-fifths  of  the  years  others  attain  to — or,  may  we 
not  rightly  say,  two-fifths  of  our  appointed  time  ?  Could  the  full  period  of  existence 
be  survived  by  all,  that  prolongation  would  be  tantamount  to  more  than  doubling 
the  present  population.  But  while  the  average  duration  of  life  is  45  years  in  Surrey, 
it  is  only  25  in  Manchester  and  Liverpool.  It  appears,  too,  that  the  popuJUUum  u 
now  younger  than  it  would  be  by  the  natural  standard,  younger  probably  in  England 
and  Scotland  than  in  any  country  in  Europe. 
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In  ov  coQDtiy,  of  4,694,583  children  of  the  ages  5  to  15,  only  2,405,442,  or  little 
more  than  half  the  namber,  are  retnmed  by  the  parents  and  heads  of  families  as 
scholars  at  home  or  at  schools. 

The  industrial  qualifications  of  the  people  may  be  estimated  from  the  list  of  occu- 
pations, and  the  number  of  persons  severally  engaged  in  Uiem.  Without  entering 
into  details,  Mr.  Yeats  states  his  conviction,  after  careful  study,  to  be,  that  by  far 
the  largest  proportion  must  be  regarded  as  unskilled,  and  consequently  least  pro- 
ductive labour ;  and  deplores  the  immense  amount  of  energy  and  capacity  for  culture 
left  wholly  unemployed,  and  thus  lost  to  the  community. 

We  may  yearly  anticipate  more  rivalry  in  the  arts,  more  competition  in  manufac- 
tures. The  very  year  of  the  census  was  that  of  the  Exhibition.  A  second  display 
of  the  world's  industry  has  just  been  held  in  Paris.  It  was  remarked  by  the  juries 
on  the  first,  that  although  we  bore  away  the  palm  in  many  points,  in  almost  all 
our  supremacy  was  challenged,  in  some  utterly  denied.  Superiority  which  seemed 
our  own  by  hereditary  right  was  slipping  from  us.  Our  long  experience  had  given 
US  unrivalled  excellence  in  a  few  departments,  but  wherever  the  highest  require- 
ments of  art  or  science  were  concerned,  those  countries  took  the  foremost  place  in 
which  industrial  instruction  was  the  most  widely  diffused.  This  point  seems  to  be 
the  weakest  in  our  consideration  of  the  national  strength.  We  want  more  and  better 
training  for  the  young,  which  will  bring  about  intelligence,  abundance,  economy, 
prolongation  of  life,  and  an  increase  of  productive  power  in  the  great  body  of  the 
people. 


MECHANICAL  SCIENCE. 


Opening  Remarks  on  the  Objects  of  the  Section.   By  W.  J.  Macquorn 
Rankine,  CE^y  F.R.SS.  L  ^  J?.,  President  of  the  Section. 

In  opening  the  proceedings  of  this  Section  to  the  British  Association,  I  will  address 
to  you  some  remarks  on  its  nature  and  objects. 

Although  this  Section  bears  the  title  of  "  Mechanical  Science,"  it  is  well  under- 
stood that  questions  of  pure  or  abstract  mechanics  form  no  part  of  its  subjects. 

The  object  of  this  Section  is  to  promote  the  advancement  of  science  as  applied  to 
practice  in  the  Mechanical  Arts. 

The  special  utility  of  this  Section  arises  from  the  fact,  that  the  application  of  scien- 
tific principles  to  practice  is  a  study  of  itself,  distinct  alike  from  pure  science  and 
from  pure  practice. 

On  the  one  hand,  the  cultivation  of  mechanics  and  other  branches  of  natural  know- 
ledge, in  a  manner  purely  scientific,  has  for  its  object,  first,  to  improve  the  mind  of  the 
cultivator  intellectually  and  morally ;  and  secondly,  to  qualify  him,  if  possible,  for 
assisting  in  the  advancement  and  diffusion  of  knowledge ;  and  with  this  view  each 
subject  requires  to  be  treated  so  as  to  investigate  how  the  laws  of  particular  phse* 
nomena  are  connected  with  the  general  economy  of  nature  and  the  structure  of  the 
universe. 

On  the  other  hand,  the  cultivation  of  purely  practical  knowledge,  such  as  is  acquired 
by  experience  in  business  connected  with  the  mechanical  arts,  has  for  its  object  to 
enable  the  cultivator  to  judge  of  materials  and  workmanship,  and  of  questions  of  con- 
venience and  commercial  profit,  to  manege  and  direct  tne  execution  of  work,  to 
imitate  existing  structures  and  machines  which  have  proved  successful,  and  to  follow 
rules,  the  utility  of  which  has  been  established  by  practice. 

The  gap  between  those  two  kinds  of  knowledge  is  so  wide,  their  methods  and 
objects  are  so  different,  that  rare  as  it  is  to  find  individuals  who  have  cultivated  both, 
and  profited  by  each  independently,  it  is  still  more  rare  to  find  those  who  are  able  to 
combine  their  advantages;  and  hence  seems  to  have  arisen  the  prejudice,  once  deeply 
rooted  and  widely  spread,  but  now  happily  fast  disappearing — that  theoretical  and 
practical  knowledge  are  mutually  inconsistent  and  exclusive. 

In  fact,  the  utaSj  of  scientific  principles  with  a  view  to  their  practical  application  is 
a  distinct  art,  reqQirin|;  methods  of  its  own. 
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This  third  and  intermediate  kind  of  knowledge,  if  that  ibr  the  adyaneemeot  of 
which  this  Section  of  the  British  Association  was  established. 

It  enables  its  possessor  to  plan  a  structure  or  machine  for  a  given  purpose  without 
the  necessity  of  copying  some  existing  example— to  compute  uie  theoretical  limit  of 
the  strength  and  stability  of  a  structure,  or  the  efficiency  of  a  machine  of  a  partioiilar 
kind — to  ascertain  how  far  an  actual  structure  or  machine  fails  to  attain  Umt  limi^ 
and  to  discover  the  cause  and  the  remedy  of  such  shortcoming-^to  determine  to  what 
extent,  in  laying  down  principles  for  practical  use,  it  is  advantageous,  for  the  sake  of 
simplicity,  to  deviate  from  the  exactness  required  by  pure  science ;  and  to  judge  how 
far  an  existing  practical  rule  is  founded  on  reason,  how  far  on  mere  custem,  and  how 
fkr  on  error. 

Of  those  advantages,  the  more  eminent  of  the  designers  and  constructors  of  great 
works  of  mechanicid  art  are  well  aware,  and  have  extensively  availed  themsMveai 
but  much  still  temains  to  be  done  towards  impressing  the  general  public  with  a  dna 
sense  of  the  mutual  dependence  and  harmony  between  sound  theory  and  good  prac- 
tice ;  and  towards  the  attainment  of  this  object,  it  cannot  be  doubted  that  the  pro* 
ctedings  of  this  Section  of  the  British  Association  have  been  and  will  be  of  important 
service. 

Another  benefit^  towards  which  the  proceedings  of  this  Section  are  conducive, 
arises  from  the  fact,  that  in  many  cases  the  best»  and  in  some  cases  the  only  meant 
of  impressing  on  the  public  mind  the  truth  and  the  importance  of  scientific  principleii 
consists  in  their  practical  application,  which  thus  re-acts  beneficially  on  the  diffhiuoii 
and  the  appreciation  of  theoretic  knowledge. 

There  is  also  a  beneficial  reaction  of  practice  upon  theory  of  a  different,  but  a  not 
less  important  kind;  and  that  is,  when  the  progress  of  the  mechanical  arts  either 
suggests  problems  for  scientific  investigation,  or  affords  data  for  their  solution,  or 
leads  to  the  improvement  of  the  instruments  of  scientific  experiment 

Fifteen  years  since,  there  was  established  by  the  Crown,  m  the  University  of  Glas- 
gow, a  Chair  of  Mechanics,  whose  history  well  illustrates  the  preludicei  which  for- 
merly prevailed  on  the  subject  of  the  connexion  between  theory  and  practice,  and  the 
extent  to  which  those  prejudices  are  disappearing,  lliat  chair  was  not  established  fiir 
the  teaching  of  purely  theoretical  knowledge,  which  had  been  already  well  provided 
for  by  the  older  chairs  of  the  Universi^.  It  was  not  for  the  teaching'of  purely  prac- 
tical knowledge,  which  can  be  acquired  by  experience  in  business  alone.  An  impres- 
sion seems  to  have  at  first  prevailed,  that  the  cnair  was  of  no  use ;  and  in  consequence, 
the  attendance  (notwithstanding  the  great  ability  and  energy  of  the  Professor,  Mr. 
Lewis  Gordon)  was  at  the  outset  so  small  that  he  was  induced  for  some  sessions  to 
discontinue  his  lectures.  But,  taking  into  consideration  the  progress  which  a  due 
appreciation  of  the  advantages  of  practically  applied  science  had  made  of  late  years, 
Mr.  Gordon  resumed  his  lectures  last  winter,  and  obtained  at  once  a  numerous  at- 
tendance of  students,  who  showed,  without  exception,  an  earnest  zeal  to  profit  by  his 
instructions.  That  chair  bears  the  same  relation  to  the  Chair  of  Natural  Philosophy, 
which  Section  G  of  the  British  Association  hears  to  Section  A. 

These  general  statements  of  the  advantages  of  that  kind  of  knowledge  which  it  it 
the  business  of  this  Section  to  advance,  will,  I  trust,  be  amply  illustrated  by  the  pro- 
ceedings of  the  present  meeting ;  fbr  I  am  happy  to  be  able  to  state,  that  tne  papers 
which  will  he  laid  before  us  are  numerous  and  interesting,  and  in  short,  such  as 
might  be  expected  at  a  place  of  meeting  whose  neighbourhoodis  well  known  to  abound 
in  striking  instances  of  the  successfhl  application  of  mechanical  science  to  practice. 

For  the  discussion  of  that  subject  a  more  appropriate  scene  could  not  be  found  than 
this  University,  whose  walls  afforded  shelter,  and  whose  inmates,  invaluable  fViend- 
ship,  tb  the  early  days  of  obscurity  and  toil  of  him  who  afterwards  showed  to  the 
world  the  brightest  example  of  that  combination  of  practice  and  science  which  it  is 
our  aim  to  promote— James  Watt. 

On  RaUtoayi  and  their  Varieties.    By  W.  Bridges  Adams. 

The  object  of  this  paper  was  to  point  out  the  importance,  and  in  tome  oases  tha 
necessity,  of  adapting  a  classification  and  conitruction  of  rmilwayt,  wiUi  ref^noe  to 
their  peculiar  tmfflo.  It  was  shown,  that  on  railways  with  frequent  trains,  it  wat 
unsafe  to  travel  at  difierent  rates  of  speed  (  and  that  me  h^  w^etA.  deemad  ettanlial 
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for  mfMS  traint  was  impracticable  with  goods  trains,  without  rapid  destruction  to 
the  rails,  road,  and  machinery.  That  slow  trains  with  many  passengers,  and  goods 
trains  also,  were  much  more  important  to  rerenue  than  express  passengers,  who  were 
in  many  cases  a  positive  loss,  by  interfering  with  other  arrangements.  That  dupli- 
cating the  lines  of  rails,  to  divide  them  into  goods  and  passenger  lines,  would  not 
remedy  the  evil,  as  the  station's  and  goods  warehouses  would  require  many  inter- 
secting crossings,  and  the  expense  of  alterations,  in  purchase  of  land,  which  has 
already  taken  an  additional  value,  widening  bridges  and  tunnels,  without  producing 
the  desired  effect,  would  cost  far  more  than  an  altogether  new  line,  which  would 
permit  the  most  rapid  traffic  possible  to  circulate  over  it.  It  was  stated,  that  the 
actual  loss  of  direct  long  passenger  traffic  in  money  receipts  would  be  far  more  than 
eompensated  by  the  increase  of  goods  traffic,  and  the  multiplication  of  local  traffic  of 
various  kinds ;  traffic  that  could  never  be  competed  for  by  rival  lines  unless  the  farea 
were  kept  too  high.  That  if  such  a  course  were  pursued,  the  existing  lines  would 
become  commercial  streets,  thickly  peopled  by  population  flocking  to  their  borders. 

He  proposed  the  formation  of  express  lines,  which  could  be  managed  by  a  very 
small  Stan,  without  the  expense  of  stations,  and  could  run  at  the  rate  of  fifty  or  sixty 
miles  an  hour.  He  proposed  improved  springs,  better  modes  of  communication,  and 
larger  carriages,  with  all  conveniences  of  refreshments,  &c.  He  also  proposed  that 
an  arran^fement  should  be  made  with  the  French  Government  for  the  extension  of 
the  principle,  and  that  a  lar^e  steamer  should  be  made,  to  overcome  the  turbulence 
of  the  Channel,  and  projecting  piers  at  Folkestone.  He  suggested  that  lines  of  rails 
riiould  be  laid  on  the  level  part  of  turnpikes,  to  be  used  either  with  horse  or  by  means 
of  locomotives.    The  latter  might,  when  not  in  use,  be  employed  in  faxm  operations. 


On  Artillery  and  Projectiles.    By  W.  Bridges  Adams. 

This  paper  gave  a  description  of  various  kinds  of  projectiles,  and  the  reasons  why^ 
gun-cotton  is  better  for  blasting  rocks  than  for  gunnery.  The  first  suns  in  use  in  all 
countries  were  long ;  but  the  inconvenience  of  very  long  guns  was  the  cause  why  the 
leUgth  was  curtailed,  and  why  also  carronades  and  mortars  were  invented.  The  paper 
then  went  on  to  describe  the  material  of  which  artillery  should  be  made,  and  the 
proper  mode  of  manufacture.  An  improved  trunnion  was  noticed,  with  some  original 
suggestions  regarding  the  form  of  wadding  and  shot  best  suited  to  give  sure  sim  and 
ifocreased  velodty  and  penetration.  In  giving  his  idea  of  the  best  form  of  a  ball, 
Mr.  Adams  thought  that  the  conical  form,  with  feathers,  was  the  best,  which  is  exactly 
that  which  Mr.  Kennedy,  of  Kilmarnock,  has  lately  patented,  and  which  has  been 
experimented  upon  lately  at  Ardrossan  and  Troon.  The  idea  of  an  elongated  ball, 
which  should  also  be  charged  like  a  bomb,  has  also  been  anticipated  bv  Mr.  Kennedy. 
Welded  guns,  united  by  hydrostatic  pressure, — the  coating  inside  with  another  metal 
to  prevent  abrasion, — and  several  other  improvements,  which  have  in  part  beeil 
adopted  by  inventors,  were  also  recommended. 


On  Meckankal  Notation^  as  exemplified  in  the  Swedish  Ccdculatinff  Machine 
of  Messrs.  Scheiitz.     By  Henrt  P.  Babbaob. 

Mr.  Babbage  said, — The  system  of  describing  machinery,  of  which  I  am  about  to 
give  a  brief  outline,  is  not  new.  tt  was  publisried  by  Mr.  Babbage  in  the  '  Philo- 
sophical Transactions/  ia  the  year  1826,  where  apparently  it  did  not  attract  the 
notice  of  Uiose  most  likely  to  find  it  practically  useful.  It  had  been  used  for  some 
years  before  this  in  the  construction,  fur  the  Government,  of  the  Difference  Engine^ 
which  is  now  in  the  Museum  at  King's  College,  London ;  and  it  was  also  used  in 
the  contrivance  of  the  Analytical  Enpne,  on  which  my  father  was  enffagea 
for  many  years.  Indeed,  without  the  aid  of  the  mechanical  notation^  it  would  be 
beyond  the  power  of  the  human  mind  to  master  and  retain  the  details  of  the  compli- 
cated machinery  which  such  an  engine  necessarily  requires.  Its  importance  as  a 
tool  for  the  invention  of  machinery  for  any  purpose  is  very  great;  since  we  can  de- 
monstrate the  practicability  of  any  contrivance,  and  the  certainty  of  all  its  parts 
working  in  unison,  before  a  single  part  of  it  is  actually  made.  It  is  also  important 
both  as  a  means  of  understanding  and  of  explaining  to  others  existing  machinery ; 
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for  it  IB  utterly  impotrible  to  make  the  notation  of  a  maebine  withotit  comprebendi^ 
its  action  iu  every  ungle  part.  There  are  also  many  other  uses,  which  I  shall  ml 
now  stop  to  mention.  The  general  principles  of  the  notation  are  the  same  now  as 
in  1826 ;  but  the  practical  experience  of  many  years  has,  of  coarse,  suggested 
several  alterations  of  detail,  and  led  to  the  adoption  of  some  important  principles. 

To  understand  the  construction  of  a  machine,  we  must  know  the  size  and  f«»m  of 
all  its  parts, — the  time  of  action  of  each  part,-»and  the  action  of  one  part  on  anocfaer 
througnout  the  machine.  The  drawings  give  the  size  and  form,  but  they  give  the 
action  of  the  narts  on  each  other  very  imperfectly,  and  scarcely  anything  of  uie  time 
of  action.  Tne  notation  supplies  these  deficiencies,  and  gives  at  a  glance  the  re- 
quired information.  VfYien  the  drawings  of  a  machine  are  made,  it  becomes  neees- 
sary  to  assign  letters  to  the  different  parts.  Hitherto,  I  believe,  this  has  been  lei 
much  to  chance ;  and  each  draughtsman  has  taken  Uie  letters  of  the  alphabet,  aad 
used  them  with  little  or  no  system.  With  respect  to  lettering,  the  first  rules  are,  thai 
all  framework  shall  be  represented  by  upright  letters.  Moveable  pieces  shsJl  be  le- 
presenled  by  tlantmg  letters.  Each  piece  has  one  or  more  working  points  ;  each  ef 
the  working  point*  must  have  its  own  smaU  letter,  the  working  points  offiramaeori 
having  emaU  printed  letters,  and  the  working  points  of  the  moveable  pieeet  having 
email  written  letters. 

Thus  we  have  the  machinery  divided  into  Framing,  indicated  by  large  upr^kt 
letters,  as  A,  B,C,  &c. ;  Moveable  Pieces,  indicated  by  large  slandng  letters,  as  jf,B,  C, 
&c, ;  Working  pomts  of  Framing,  indicated  by  small  printed  letters,  as  a,c,  e,ni,  n,  &e.; 
Working  points  of  Moveable  Pieces  indicated  by  small  written  letters,  as  a,  c,e,  «•,!■,&€. 

In  lettering  drawings  the  axes  are  to  be  lettered  first  Three  alphabets  may  be 
used— the  Roman,  Etruscan,  and  written,  as — 

^,        B,        C,    &c. 


tX^    c^     ^    &c. 


These  should  be  selected  as  much  as  possible,  so  that  no  two  axes  which  have  arms  or 
parts  crossing  each  other  should  have  letters  of  the  same  alphabet  Having  lett^ed 
the  axes,  all  the  parts  on  them,  whether  loose  or  absolutely  fixed  to  them,  mast  be 
lettered  with  the  same  alphabet,  care  being  taken  that  on  each  axis  the  parts  most 
remote  from  the  eye  shall  have  letters  earlier  in  the  alphabet  than  those  parts  whiek 
are  nearer.  It  is  not  necessary  that  the  letters  should  follow  each  other  continuoaslj, 
as  in  the  alphabet ;  for  instance,  /),  L,  2\  may  represent  three  wheels  on  the  same  azb : 
D  must  be  the  most  remote,  L  the  nex^  and  T  the  nearest  The  rule  is,  that  on  any 
axis,  a  part  which  is  more  remote  from  the  eye  than  another,  must  invariably  have  a 
letter  which  occurs  earlier  in  the  alphabet  By  these  rules  very  consideraUe  in- 
formation is  conveyed  by  the  lettering  on  a  drawing ;  but  still  more  to  distinguish 
parts  and  pieces,  an  index  on  the  len-haud  upper  corner  is  given  to  each  Jaise 
letter;  this  is  called  the  'Mndex  of  identity,"  and  all  parts  which  are  absolutdy 
fixed  to  each  other  must  have  the  same  index  of  identity ;  no  two  parts  which  touch 
or  interfere  with  or  cross  each  other,  on  the  drawings,  must  have  the  same  index  of 
identity.  This  may  generally  be  done  without  taking  higher  numbers  than  9.  All 
pieces  which  are  loose  round  an  axis  must  have  a  letter  of  the  same  character,  Roman, 
Etruscan,  or  writing ;  but  a  different  index  of  identity  will  at  once  inform  us  that  it 
is  a  separate  piece,  and  not  fixed  on  the  axis.  For  example,  *2),  *Z,  T,  would  indi- 
cate that  the  three  wheels  mentioned  above  were  all  fixed  to  the  same  axis ;  hot 
•JD,  ®Z,  ^T  would  at  once  show  that  D  and  7*  were  fixed  to  the  axis,  and  L  loose  upon  it 
I  shall  now  endeavour  to  explain  how  the  transmission  of  motion  and  action  of  one 
piece  on  another  is  shown.  Beginning  from  the  source  of  motion,  each  part  is 
written  down  with  its  working  points;  those  of  its  points  which  are  acted  on  are 
placed  on  the  left-hand  side ;  those  points  where  it  acts  on  other  pieces  are  placed 
on  the  right  hand :  if  there  are  several  small  letters,  a  bracket  connects  them  with 
their  own  large  letter—  f  u 
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'  The  pieces  beine  arranged,  arrow-headed  lines  join  each  acting  or  drivine  point 
of  one  piece  with  we  point  of  another  piece,  which  it  drives  or  acts  on.  When  a 
machine  is  complicated,  it  is  usually  necessary  to  make  two  or  three  editions  before 
all  the  parts  can  be  arranged  with  simplicity ;  but,  when  done,  the  Trains,  as  they 
are  called,  indicate  with  the  utmost  precision  the  transmission  of  force  or  motion 
through  the  whole  machine,  from  the  first  motive  power  to  the  final  result.  It  is, 
however,  one  of  the  principles  of  the  notation  to  ^ive  at  one  view  the  greatest  possible 
amount  of  information,  provided  that  no  confusion  is  made ;  it  has  been  found  that, 
without  in  any  way  interfering  with  the  simplicity  of  the  Trains,  a  variety  of  infor- 
mation on  other  points  may  be  conveyed.  For  instance,  whilst  looking  at  the  Trains, 
It  is  often  convenient  or  necessary  to  know  something  of  the  direction  of  motion  of 
the  piece  under  consideration,  and,  by  the  use  of  a  few  signs  placed  under  the  large 
letters,  we  can  convey  nearly  all  that  is  wanted  in  this  respect.  Again,  though  the 
drawings  of  a  machine  are  specially  intended  to  give  the  size  and  shape  of  each  piece, 
yet  by  the  use  of  some  signs  of  form  which  are  placed  above  the  letters,  the  form  of 
each  piece  may  be  indicated.  It  is  found  that  these  sigus  do  not  coiiTuse  the  Trains ; 
but,  on  the  contrary,  extend  their  use,  by  making  the  information  they  convey  more 
condensed,  and  more  easily  accessible. 

I  now  pass  on  to  the  Cycles,  as  they  are  termed,  or  to  that  part  of  the  notation  which 
relates  to  the  time  of  action  of  the  difierent  parts  of  a  machine.  The  cycles  give 
the  action  of  every  part  during  the  performance  of  one  complete  operation  of  the  > 
machine,  whatever  that  may  be.  £acn  piece  has  a  column  of  its  own,  and  the  points 
by  which  it  is  acted  on  are  placed  on  its  left  hand,  and  the  points  by  which  it  acts 
on  other  parts  are  placed  on  its  right;  and  each  working  point  also  has  its  own 
column.  The  whole  length  of  the  column  indicates  the  time  occunied  in  performing 
one  operation,  and  we  divide  that  time  into  divisions  most  suitea  to  the  particular 
machine.  During  each  division  of  time  that  a  piece  is  in  motion,  an  arrow  up  or  down 
its  column  indicates  the  fact ;  and  during  the  time  of  action  of  each  working  point, 
an  arrow  in  its  own  column  shows  the  duration  of  its  action.  The  times  thus  shown 
are,  of  coiurse,  only  relative,  and  not  absolute  time ;  but  it  would  be  easy  to  show  both, 
by  making  the  divisions  of  the  columns  correspond  with  the  number  of  seconds  or 
minutes  during  which  the  machine  performs  one  operation.  The  arrows  which  point 
upwards  indicate  circular  motion  in  the  direction,  screw  in,  and  the  arrows  which 
point  downwards,  screw  out ;  where  the  motion  is  linear,  the  downward  arrow  indi- 
cates motion  firom  right  to  left. 

Mr.  Babbage  then  illustrated  this  system  of  notation  by  directing  attention 
to  the  notation  of  the  Difference  Engine  of  Messrs.  Scheiitz.  This  machine  contains 
several  hundred  different  pieces,  yet  the  trains  showed  at  one  view  how  each  piece 
was  acted  on,  and  how  it  acted  on  other  pieces ;  the  Cycles  gave  with  equal  <:leamess 
the  time  of  action  of  each  piece.  In  fac^  the  two  pieces  of  paper  before  the  Section 
gave  a  complete  description  of  the  machine,  and,  with  the  drawings,  rendered  further 
explanation  unnecessary.  

On  an  InHrtwientfar  Sounding.    By  Robert  Barklay. 
The  principle  is  based  upon  the  compressibility  and  elasticity  of  vulcanized  india- 
rubber  aiscs  subjected  to  the  pressure  of  the  fluid  on  all  their  sides,  the  reduction  of 
their  bulk  laterally  by  the  pressure  being  indicated  upon  a  scale,  while  their  tempera- 
ture may  be  kept  equable  by  the  instrument  being  submerged  for  a  time. 

On  Continuous  Work  in  Dockyards.    By  Lady  Bentham. 


On  the  Mechanical  Principles  of  Ancient  Tracery. 
By  Robert  W.  Billings. 

On  the  Importance  of  Periodical  Engineering  Surveys  of  Tidal  Harbour Sy 
illustrcUed  by  a  comparison  ofihe  Surveys  of  the  River  Mersey y  by  the  late 
Francis  Giles,  CJS^  and  by  the  Marine  Surveyor  ofUte  Port  i^  Liverpool. 
By  Joseph  Boult,  Liverpool. 
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On  Od  Bhekmery  of  the  Umvm^  ExkUMm  cf  Paris, 
By  W.  Fairbairn,  F.R,S. 


On  the  mutual  Influence  of  CapiUary  AitraetUm  and  Motion  on  PrqieeiUes, 
and  its  c^Hcation  to  the  construction  of  a  new  kind  of  Rifk-shms,  and 
BaUs  to  be  thrown  from  common  guns*.  By  James  Gall,  Jusi^  Sdin- 
burgh.  ' 

The  author  pronounced  the  principle  of  rifling  the  shot  instead  of  rifling  die  gun, 
although  inappllcahle  to  iniaU  projectiles,  to  he  absolutely  necessarr  for  large  onea. 

1.  liie  gi^at  difliculty  arose  iVoro  the  envelope  of  condensed  air  which  accompa- 
nies CTerv  projeotUe.  This  is  produced  l^  three  causes: — 1.  The  sudden  preaame 
and  displacement  of  the  air  bv  the  ball ;  2.  Friction ;  and  8.  The  attraction  caused 
by  motion.  The  frtt  may  be  diminished  by  having  the  projectile  pointed  like  a  ship's 
bow.  The  second  depends  on  the  turface  of  the  projectile.  If  it  be  rough  and  we^ 
the  friction  is  great ;  ir  it  be  smooth  and  oily,  the  friction  is  small.  This  was  illustrated 
by  the  action  of  wind  on  water — oil  on  the  water  forms  a  vacuum  between,  and  pre- 
vents friction.  The  third  depends  on  velocity.  This  was  illustrated  by  inserting  the 
end  of  a  quill  into  the  centre  of  a  card.  When  we  blow  through  the  quill  against  a 
sheet  of  paper,  the  paper  is  attracted  towards  the  card,  instead  of  being  blown  awaj. 
The  stronger  the  blast  the  nearer  it  comes. 

2.  He  next  showed  how  the  projectile  may  receive  a  spiral  motion  after  leaving  die 
gun,  first  by  the  action  of  the  air  on  projecting  blades  in  fttmt,  or  lateral  fins  thrown 
out  by  springs.  But  he  gave  the  preference  to  the  plan  of  rotating  by  means  of  a 
simple  but  peculiar  sort  of  fire-wheel  behind,  producing  a  tangential  force  which 
increases  the  rotation  when  most  needed. 

By  using  smooth  cylindrical  shot  pointed  in  Aront  and  having  this  fire-wheel  behind, 
sffery  large  gun  may  he  u$ed  a$  a  rtfle  cannon  without  loss  of  power. 

3'.  He  next  showed  that  the  envelope  of  condensed  aur  being  proportioned  to  the 
extent  of  surface  and  velocity,  the  larger  the  ball^  the  fiirther  it  may  be  made  to  go. 
But  the  difficulty  is  that  at  a  very  great  distance  one  projectile  is  lilcely  to  miss.  This  is 
remedied  by  building  the  projectile  of  as  many  or  as  rew  pieces  as  may  be  required, 
and  dispersing  them  oy  centriragal  force,  by  exploding  the  zinc  case  at  a  certain  part 
of  its  flight. 

The  principle  was  then  applied  to  cannons  which  should  be  large  but  not  rifled. 
In  that  case,  they  may  be  built,  the  chamber  cast  in  brass  or  bronse ;  the  barrel,  a 
tube  girded  by  broad  concentric  hoops,  manufactured  sniruUy  like  gim-barrels. 

It  was  also  suggested  that  tiie  projectiles  be  oiled  and  wrapt  in  calico  befbre  befaig 
fired ;  that  moveable  cylinders  be  used  in  guns,  so  that  when  one  is  worn  out  another 
may  be  put  in ;  that  touch-holes  be  drill<3  in  moveable  rods  screwed  into  the  ffun, 
and  that  the  screw  be  run  on  different  diameters,  so  tiiat  the  enemy  cannot  renew  (aem 
if  they  be  spiked ;  and  that  experiments  by  actual  gunnery  be  preceded  by  experi- 
ments in  water,  which  represent  nearly  the  same  phenomena  at  a  smaU  velocity  tiiat 
occur  in  air  at  a  high  velocify. 


On  a  MommUum  Engine.    By  William  Gorman. 

This  enjB^ne  consists  of  a  wheel,  having  radial  scoop-shaped  vanes  or  blades,  driven 
round  by  jets  or  streants  of  fluid  projecteatangentially  against  their  extremities,  which 
streams  describe  spiral  paths  by  contact  with  the  revolving  blades,  and  are  discharged 
near  the  centre  or  the  wheel  where  the  velocity  is  small,  after  having  imparted  to  the 
wheel  as  much  of  their  motive  power  as  possible. 

A  steam-engine  on  this  principle  was  substituted  for  a  hi^h-pressure  cylinder  steam- 
engine,  was  supplied  with  steam  from  the  same  boiler,  and  was  set  to  drive  the  si^ne 
miu^inery,  which  it  did  in  a  satisfactory  manner,  although  working  under  great  dis- 
advantages. 

The  momentum  stoam-engjne  has  been  in  regular  use  Ibr  nsariy  two  yeara,  and  has 

*  See  Architect's  and  Ciril  Engineer's  Journal  for  October  1855. 
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glTen  every  Mtit&otion.  It  baa  not  required  any  repairi,  givee  no  trouble,  and  it  In 
•f  good  working  condition  as  wben  it  was  set  to  work  in  1853.  For  details  see  the 
'  Civil  Engineer  and  Arcbiteof  s  Journal/  October  1855. 


-  On  a  Pressure  Water-Meler.    By  William  Gorman. 

Tbit  water-meter  contains  a  yane-wbeel,  driven  round  by  tbe  water  to  be  measured, 
which  is  supplied  at  tbe  peripbeiy  of  tbe  wheel  and  withdrawn  at  the  centre  ;  the 
principle  of  action  being  the  same  as  in  the  engine  above  described.  The  openings 
for  the  suppljr  of  the  water  are  regulated  by  self-acting  loaded  valves,  which  con- 
tract these  onfices  when  tbe  flow  is  small,  and  prevent  the  stream  from  becoming  too 
ieeUe  to  move  the  vane-wheeL  Tbe  revolutions  of  the  vane-wheel  are  registered  by 
a  train  of  wheel-works*. 

This  meter  has  been  in  use  in  yarious  works  in  Glasgow  since  1 852,  and  has  ffiven 
ample  satisfaction.  It  is  not  subject  to  derangement ;  and  should  it  require  adjust* 
ment  or  repair,  it  can  be  taken  away  without  interfering  with  the  water  supply.  For 
details  see  *  Civil  Engineer  and  Architect's  Journal/  October  1855. 


On  the  Measurement  (^  Ships.    By  Andrew  Henderson,  CJS. 


On  Working  a  Steam-engine  with  Rarefied  Air.    By  M.  Holden. 

Mr.  Holden  described  an  experiment  made  under  bis  observation  in  1809,  which 
showed  the  applicability  of  rarefied  air  to  an  engine  instead  of  steam. 


Qma  Chmpass  independmt  of  Local  AUraeiiom. 
By  Robert  Jamieson,  C.E. 


On  a  new  Air-Pump  exhibited  by  James  Laing. 

The  principal  peculiarity  was  dispensing  with  the  valve,  two  pistons  being  placed 
in  one  cylinder,  so  as  to  act  as  valves  to  each  other. 


On  the  Strtuture  nf  Sheil  Mortars  vMaut  Ttmeh-koh,  to  he  discharged  by 
Galvanic  Circuit,    By  Professor  Macdonald. 


On  the  Metra.    By  Herbert  Mackworth,  Govemsneni  Inspector  of 
Mines,  M.Inst.C.E.,  F.G.S. 

The  instrument  called  <*  Metra,"  from  its  including  a  variety  of  measures,  is  in- 
tended for  the  common  use  of  mining  and  other  en^neers,  for  ffeoloffists^  scientific 
travellers,  &c.  The  portability  of  the  instrument  will  induce  uke  twng  of  more 
scientific  observations  by  such  persons.  A  brass  box,  2f  inches  square  and  1}  inch 
thick,  throws  open  at  ton  and  bottom,  fastening  out  by  a  screw  so  as  to  form  a 
measuring  side  5^  inches  long. 

Bv  placing  the  clinonometer  level  at  zero,  and  laying  the  side  of  the  instrument 
on  the  rock,  the  strike  or  level  course  of  a  bed  of  rock  mav  be  at  once  found  and 
read  off  on  the  compass,  which  is  made  as  large  as  possible.  The  bottom  of  the 
compass  being  made  of  glass,,  the  strike  of  tbe  roof  of  a  mine  can  be,  in  like  manner, 
found,  and  then  read  off' from  tbe  under  side  of  the  card.  The  amount  of  inclination 
in  degrees  or  in  inches  of  fall  pervard,  is  found  by  tbe  level.  In  the  above  cases 
tbe  accuracy  of  reading  is  to  i^.  The  level  course  or  inclination  of  long  lines  can  be 
found  by  tbe  two  sights.  For  taking  the  direction  of  highly  inclined  lines,  one  of 
these  sights  turns  down,  and  the  plummet  is  suspended  to  a  screw  at  the  other  end  of 
the  instrument.    A  brass  surveying  leg,  with  adjusting  joints,  fits  into  a  socket  ea 

*  This  engine  Is  still  in  good  order,  working  regtdarly,  and  has  not  required  any  repairs 
12th  May,  1856.— Wm.  Gorman. 
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either  side  of  tbe  instrament.  Tlie  leff  can  either  go  into  a  joint  of  stone  or  briek- 
work,  or  screw  into  a  tree,  timber,  walking^tick,  &c.,  according  to  the  purpose  fbr 
which  it  is  to  be  applied.  It  will  answer  well  for  the  detail  surveying  in  mines, 
however  contracted  toe  working  places  may  be.  The  surveys  may  be  laid  down  on 
paper  without  the  aid  of  anything  but  a  pencil,  by  first  adjusting  the  north  and  south 
line  of  the  plan  by  the  compass,  and  fastening  the  paper  down  by  weights.  The 
compass  then  serves  as  the  protractor,  and  by  the  scales  the  distances  are  measured 
off.  This  method  saves  all  calculation,  ruling  parallel  lines,  &c.,  and  obviates  some 
instrumental  errors.  The  thermometer  needs  no  remark,  but  that  it  is  useful  la 
examining  ventilation.  The  Goniometer  consists  of  an  arm  which  can  be  raised  up 
against  the  lid  of  the  box,  and  enables  the  eye  to  measure  angles,  crystals,  cleavage, 
ftc.  A  magnifying  glass  is  placed  in  one  angle  of  the  box,  in  the  other  is  a  tour- 
maline for  examining  rocks  at  the  bottom  of  pools,  or  along  coast  lines,  &c.  In  the 
bottom  lid  is  a  table  of  constants,  suited  for  the  objects  of  the  different  classes  of 
observers  named.  By  turning  back  the  elastic  band,  and  lifting  out  the  small  arm 
and  sheet  of  mica,  and  adjusting  the  box  by  the  spirit-level,  a  delicate  anemometer 
without  friction  is  obtained,  particularly  useful  in  ascertaining  the  velocity  of  the  ven- 
tilation in  the  ends  of  mines.  There  are  several  other  uses,  too  long  to  enumerate, 
which  will  suggest  themselves  in  practice. 


On  an  Applicaikm  of  Galvanic  Power  to  Machinery.    By  Robert  M air. 


On  a  Screuhventfor  twmifig  Spiked  Ouns  into  use.    By  Dr.  March. 


On  Manoeuvring  Steamers.    By  Gsorgb  Mills. 


Description  of  the  Zaunch  (fthe  Steamer  *  Persia.'    By  J.  R.  Napier,  CE* 


On  a  simple  Boat  Plug.    By  J.  R.  Napier,  C.E. 


On  a  new  Method  rf  Drying  Timber.    By  J.  R.  Napier,  C.E. 


On  Practical  Tables  of  the  Latent  Heat  <^  Vapours. 
By  W.  J.  Macquorn  Rankine,  C.E.,  F.R.SS.  L.  ^  E. 

These  tables  give  directly  the  latent  heat  of  evaporation  of  one  cubic  foot  of  steam, 
and  of  8ether«vapour  respectively,  at  various  temperatures  and  pressures  of  ebullititm ; 
such  latent  heat  being  given  in  foot-pounds  by  the  formula 

rfP 
"^' 
where  P  is  the  pressure  and  r  the  absolute  temperature. 


On  the  Operation  of  the  Patent  Laws. 
By  W.  J.  Macquorn  Rankine,  C.E.,  FM.SS.  L.  S^  E. 

While  acknowledging  the  benefits  derived  fh>m  the  amended  patent  law,  the  author 

Sointed  out  the  following  defects  in  its  operation  as  subjects  for  discussion  in  the 
ection: — 1.  The  granting  of  patents  for  useless  inventions.  2.  The  granting  of 
more  than  one  patent  for  the  same  invention  during  the  currency  of  the  provisional 
protection  of  the  first.  3.  The  granting  of  patents  for  foreign  inventions  to  persons 
other  than  the  inventor  or  his  assignee.  How  far  these  evils  were  to  be  removed  by 
improvements  in  the  administration  of  the  law,  and  how  far  by  amendments  in  the 
law  itself,  were  subjects  for  further  consideration. 


Digitized  byVjOOQlC 


TRANSACTIONS  OF  THE  SECTIONS.  209 

On  the  Effects  of  Screw  Propellers  when  moved  at  different  Velocities  and 
Depths.    By  G.  Rennie,  F.R.S, 

From  experiments  which  had  been  made  under  his  observation,  it  was  desirable 
that  the  screws  of  vessels  should  be  of  small  dimensions,  light,  and  of  rapid  motion, 
and  that  their  effect  should  be  increased  by  their  being  as  deeply  immersed  as  pos- 
sible. He  also  recommended  the  disc-engine  for  driving  small  screws  at  high  rates  of 
velocity,  _______^ 

On  the  Blasting  and  Quarrying  of  Racks. 
By  William  Sim,  of  Furnace  Granite  Quarries^  near  Inverary, 

This  paper  gives  the  results  of  the  author's  experience  In  the  blasting  of  a  very  hard 
description  of  granite  by  means  of  a  system  of  mines,  charged  with  gunpowder,  con- 
fined m  boxes,  the  charges  varying  from  1000  to  6720  lbs. 

Mr.  Sim  considered  the  subject  under  the  followinff  heads  :*- 

1.  As  to  the  best  position  in  a  quarry  for  a  large  blast. 

2.  The  mode  of  placing  and  forming  the  mines. 

3.  The  formula  adopted  for  calculating  the  quantity  of  gunpowder  required. 

4.  The  placing  of  the  gunpowder,  electric  wires,  and  sarety  fuse,  and  the  stemming 
of  the  mines. 

5.  General  results,  with  estimate  of  cost,  and  the  applicability  of  the  system  to 
various  descriptions  of  rocks. 

The  paper  has  been  published  in  full  in  the  '  Civil  Engineer  and  Architect's 
Journal,'  and  in  the  Glasgow  '  Practical  Mechanics*  Journal '  for  October  1 855. 


On  the  Transmission  of  Time  Signals,    By  Professor  C.  Piazzi  Smyth^ 
Astronomer  Royal  of  Scotland.    (See  Section  A.) 


An  Account  of  Ea^perinients  on  Combustion  in  Furnaces^  with  a  view  to  the 

I  of  Smoke.    By  Dr.  Taylor. 


On  the  Friction  Break  Dynamometer. 
By  James  Thomson,  A.M.f  CE.^  Belfast. 

In  this  paper  Mr.  Thomson  explained  the  nature  and  principles  of  the  Friction 
Break  Dynamometer,  characterizing  it  as  a  highly  valuable  apparatus  for  the  measure- 
ment of  mechanical  power.  He  turned  special  attention  to  matters  having  important 
bearings  on  its  successful  employment  in  practice,  and  to  the  consideration  of  which 
he  had  been  led  by  experience  in  its  use  on  the  large  scale. 

The  chief  difficulties  to  be  contended  with,  he  stated  as  follows :  — 

1 .  The  heat  generated  in  the  consumption  of  the  mechanical  power. 

2.  Vibration  or  even  entire  instability  of  the  arm  of  the  break  due  to  ovalness  or 
other  imperfections  of  the  friction  drum. 

3.  Tremor  of  the  driving  shaft  occasioned  by  akemate  sticking  and  slipping  of  the 
drum  in  its  friction  blocks,  instead  of  steady  slipping. 

In  regard  to  these  matters  he  made  statements  and  explanations  to  the  following 
effect : — Unless  the  drum  be  very  large  with  reference  to  the  power  to  be  consumed 
by  it,  the  heat  generated  by  the  friction  usually  requires  to  be  carried  off  by  streams 
of  water  carefully  distributed  over  the  drum.  On  the  proper  distribution  of  Uie  water, 
and  its  regularity  of  supply,  much  of  the  success  of  the  apparatus  depends,  since  great 
irregularities  in  the  friction  are  liable  to  result  from  imperfect  arrangements  for  the 
water  supply. 

In  the  practical  employment  of  the  friction  break  dynamometer  it  is  ofUn  necessary 
to  form  the  drum  in  two  halves,  in  order  that  it  may  be  got  into  its  nlace  on  the 
driving  shaft  This  arrangement,  however,  is  often  a  source  of  great  detriment  to 
the  workinc;  of  the  apparatus,  on  account  of  the  difBcultv  or  impossibility  of  bringing 
the  two  halves  of  the  divided  drum  so  correctly  together  as  to  form  a  sufficiently 
perfect  cylindrical  surface  for  producing  a  uniform  friction.     In  cases  therefore  in 
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wbich  tbe  dividing  of  the  drum  cannot  be  avoided,  the  greatest  potdUe  care  on^ht  to 
be  taken  in  effecting  a  correct  and  secure  union  of  the  two  parts.  He  had  on  some 
occasions  diminished  very  materially  the  inconvenience  arising  from  vibrations  of  the 
arm,  by  connecting  a  spring  balance  with  the  scale  for  bearing  the  weights,  in  midi  a 
way  aa  to  make  the  arm  tend  to  stable  equilibrium  in  the  position  intended  for  it 
when  working. 

It  very  frequently  happens  that,  from  no  clearly  apparent  or  controllable  caiite,  a 
violent  torsional  tremor  occurs  in  the  friction  drum  ana  driving  shaft ;  while  througli 
some  very  slight  change  of  circumstances,  such  as  a  change  in  the  heat  of  the  drum, 
or  in  the  mode  of  appUcation  of  the  water,  or  in  the  apeed  of  revolution  of  the  shaA^ 
steadiness  of  motion  may  be  instantly  restored,  and  perhaps  soon  again  destroyed. 
The  origin  of  the  tremor  he  attributes  to  one  of  the  known  laws  of  the  friction  and 
cohesion  of  bodies ;  namely,  tliat  the  force  necessary  to  overcome  the  cohesion  before 
sliding  has  commenced,  is  usually  more  than  the  force  necessary  to  overcome  the 
friction  of  the  sliding  motion.  The  evil  liable  to  arise  fVom  the  tremor  he  had  found 
to  be  very  great,  the  danger  to  life  of  the  by-standers  in  such  experiments  being 
sometimes  considerable.  He  had  himself  witnessed  a  case  in  which  a  violent  tremor 
occurred  in  the  testing  of  a  powerful  water-wheel ;  and,  on  the  conclusion  of  the  ex- 
periments, the  working  shaft  of  the  wheel  was  fbund  to  be  split  and  twisted. 

Notwithstanding  the  difficulties  occasionally  arising  in  the  use  of  the  friction 
dynamometer,  however,  its  remarkable  efficiencv,  when  not  marred  by  such  occurrences, 
and  the  certainty  of  its  indications  when  working  properly,  render  it  a  most  valuable 
apparatus  for  practical  use  in  many  important  and  delicate  cases  often  arising  for 
decision.  It  is  therefore  a  mechanism  in  which  improvements  are  much  to  be  desired ; 
and  also  in  which,  he  is  of  opinion,  they  are  likely  to  be  found. 


On  a  Centrifugal  Pump  and  WmdmiU  erected  for  Drainage  and  IrrigaHan 
in  Jamaica.    By  James  Thomson,  AM.y  CE^^  Be^ast, 

In  this  paper  Mr.  Tliomson  gave  explanations,  with  the  aid  of  large  drawings,  of  a 
cantrifugat  pump  recently  constructed,  embodying  the  improvement  of  aa  exteriar 
whirlpool  which  he  had  first  made  public  in  the  Mechanical  Section  at  the  fieltet 
Meeting  in  1852.  He  also  described  a  windmill  with  its  framing  of  very  simple  con- 
struction, wliich  had  been  specially  designed  for  working  the  pump.  The  apparatns 
was  prepared  for  purposes  of  drainage  and  irrigation  in  Jamaica,  the  costliness  of 
fuel  and  the  habitual  use  of  windmills  in  that  island  having  led  to  the  selection  of  the 
windmill  in  this  case  as  the  source  of  power.  The  whole  apparatus  was  constructed 
HI  Glasgow  and  afterwards  erected  and  brought  into  action  at  its  destination. 


On  an  India-rubber  Valve  far  Drainage  of  Law  Lands  into  Tidal  Onf- 
falls.    By  James  Thomson,  A.M^  C.E^  Be^ast. 

In  this  paper  Mr.  Thomson  described  a  valve,  composed  of  a  flap  of  vukanued 
india-rubber  closing  against  a  perforated  plate,  which  he  had  introduced  on  a  water- 
course of  the  Belfast  Water-works.  This  valve  on  trial  had  proved  to  accomplish  very 
efficientlv  the  purpose  for  which  it  was  intended,  and  which  required  that  it  should 

rn  and  close  with  the  most  perfect  freedom,  should  keep  water-tight  when  close,  and 
uld  not  be  liable  to  be  hindered  from  closing  properly  by  the  accidental  interposi* 
tion  of  a  small  piece  of  stick  or  other  floating  oljeet. 

It  was  with  a  view  to  the  introduction  of  valves  of  similar  construction  or  of  Hka 
nrinciple  for  the  discharge  of  water  into  tidal  outfalls  in  the  drainage  of  fens,  that 
Mr.  Tnomson  thought  the  subject  worthy  of  the  attention  of  the  Mechanieid  8eeti<». 
Vulcanized  india-rubber  valves  had  in  late  years,  as  was  well  known,  been  used  ler 
many  purposes,  and  in  many  different  forms  with  great  advantage ;  but  he  was  not 
aware  of  any  cases  of  their  employment  in  the  manner  or  for  Uie  purpose  be  now 
proposed. 

On   Practical  Details  of  the  Measurement  of  Running  Water  by    Weir 
Boards.    By  James  Thomson,  C.E. 
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On  the  NavigoHm  of  the  C%th.    By  J.  F.  Urb. 


OmdwUngAddmi,  j&^W. J.Macquorn  Rankinb,  C.E^F.R.SS.L.^E.y 

President  of  die  SectioH. 

The  papers  read  to  this  Section,  though  uumerotts  and  interesting,  hare  been  of 
moderate  lengthy  as  is  desirable. 

The  discussions  haTi$  been  protracted,  and  hare  elicited  many  important  facts  and 
suAffestions. 

llus  is  characteristic  of  discussions  on  questions  of  practical  Science* 

With  respect  to  a  question  of  physical  theory,  a  philosophic  inquirer  suspends  hii 
judgment  until  e3q>erimenta]  data  sufficient  for  its  solution  hare  been  obtained— ^d 
then  there  remains  little  rooih  for  dispute. 

On  the  contrary,  a  question  of  practical  science  usually  iuTolves  the  necessity  for 
the  immediate  adoption  of  some  nue  of  working ;  and  if  eidsting  data  are  insufficient 
to  nve  an  exact  solution,  that  solution  must  be  acted  upon  which  the  best  data  attain* 
able  show  to  be  the  most  probable.  A  prompt  and  sound  judgment  on  this  point  is 
one  of  the  essential  characteristics  of  a  practical  mon— using  that  term  in  its  best 
sense. 

On  such  questions  there  is  ample  room,  eren  amongst  the  best^informed,  for  differ* 
ence  of  opinion  and  for  discussion. 

Persons  acquainted  only  with  the  sectional  debates  mighty  perhaps,  conclude  them 
to  be  deficient  in  useful  results ;  but  that  conclusion  would  be  most  erroneous. 

We  have  had  in  this  Section  ample  illustration  of  the  benefit  of  such  debates^  in 
eliciting  the  results  of  the  experience  of  varibus  engineers  and  mechanicians^  and  in 
suggesting  questions  for  ftnrther  inTestigation.  It  is  the  duty  of  the  Committee  of  the 
Section  to  take  such  questions  into  consideration  and  to  recommend  to  the  General 
Committee  such  measures  as  may  appear  necessary  for  their  solution.  Thus  Uie 
single  week  occupied  by  each  Annual  Meeting  of  the  Association  is  a  period  of 
receiving  reports  of  work  done  by  its  members^  and  of  planning  fresh  work  for  them  | 
while  the  period  of  working  extends  over  the  remainder  of  the  year. 

The  proceedings  xif  ^is  Section,  durinff  the  meeting  which  is  now  about  to  elose^ 
have  involved  an  unparalleled  amount  of  business,  and  have  been  fruitful  in  suggest- 
ing important  subjects  for  investigation.  I  think  we  are  entitled  to  say,  that  much 
has  been  done,  during  this  meeting,  to  advance  mechanical  science,  and  to  promote 
the  harmony  between  sound  theory  and  good  practice. 

The  work  to  be  done  during  the  ensuing  year,  in  consequence  of  the  recommenda- 
tions from  the  Committee  of  this  Section,  will  be  finally  arranged  to-di^  by  the 
General  Committee;  and  I  tnut  that  we  shall  receive  a  good  account  of  the  per- 
formance and  eifocts  of  that  work  at  our  next  meeting  at  Cheltenham. 


Appbnoiz. 

On  iome  Additions  to  the  GeoUm  of  the^  Arctic  ttegUms. 
By  J.  W.  Salter,  F.Q.S^  AJL.S. 

[In  an  accompanying  map  were  exhibited  the  discoveries  Ittely  made  in  Arctic 
geology^  and  an  attempt  made  to  show  at  one  view  all  that  is  now  known  on  the 
subject.] 

Ml  a  communication  to  the  Geological  Society,  in  1869,  I  had  the  honour  to  de- 
monstrate the  existence  of  a  wicle-spread  Upper  Silurian  fbrmation  in  the  lands 
which  border  the  Polar  basin  in  North  America. 

The  fact,  mentioned  both  by  Conybeare  and  Jameson,  of  the  chain  coral  being 
found  in  the  litaestones  of  Barrow's  Strait,  would  be,  in  the  present  state  of  our 
kiiowledge,  a  dufflcient  proof  of  the  existence  of  Sihirtan  strata  there.  But  it  re- 
quired the  extensive  collections  made  by  the  expedition  under  Capt.  Aturten  along 
that  strait,  and  those  made  by  Penny  and  his  comrades  up  WelHngton  Channel,  to 
enable  ns  tb  dedphet  the  meanfaig  of  the  old  lists  df  fbsstte,  and  to  diow  that  an 
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uniform  horizon  of  Upper  Silurian  limestone  stretched  from  near  the  entrance  of 
fiarrow's  Straits  to  Melville  Island  northwards  as  far  as  those  expeditions  reached, 
and  evidently  very  far  to  the  south  along  Prince  Regent's  Inlet.  These  collections, 
brought  home  by  the  officers  and  medical  gentlemen  from  various  points,  showed  so 
many  fossils  referable  to  the  same  types  as  our  own  Dudley  limestone,  and  so  entire 
an  absence  of  characteristic  Lower  Silurian  ones,  that  there  need  be  no  hesitation  io 
referring  the  whole  of  the  limestones,  in  a  general  way,  to  the  Wenlock  group. 

The  common  fossils  are  RkynchoneUa  Phoca,  Orihoceras  and  Murchtsotda ;  and 
there  are  several  species  identical  with  European  ones ;  e.  g,  Pentamerua  concmdimm ; 
a  trilobite  (Encrinurus  Uevia) ;  the  chain-coral ;  Favosites,  polymorpha,  &c.  The  type 
of  the  numerous  corals  is,  however,  rather  American  than  European,  FavisteUa  and 
Columnaria  being  present, — the  former  abundant. 

The  limitation  of  these  strata  to  the  Upper  Silurian  period  is  an  independent 
confirmation  of  the  inference  drawn  by  our  able  friend  Mr.  Logan  as  to  the  age  of 
the  lowest  rocks  he  was  able  to  find  north  of  the  great  Lawrentioe  chain.  These 
strata,  which  were  certainly  shore  accumulations,  contained  in  plenty  the  fossils  of 
the  Clinton  group  (Pentamerus  oblongua,  Atrypa  hemisp?UBrica,  &c.,  with  large  spe- 
cies of  Orthoceraa,  known  in  North  America  as  Upper  Silurian  forms).  Similar  spe- 
cies of  Orthoceras  were  found  far  to  the  west  in  lat.  62^  by  Sir  John  Richardson, 
and  Upper  Silurian  fossils  have  been  brought  by  Mr.  Isbister  from  localities 
nearer  to  Hudson's  fiay.  So  that  the  evidence,  as  far  as  yet  collected,  all  points 
the  same  way,  viz.  that  a  wide  extent  of  Polar  or  circumpolar  land  existed,  during 
Lower  Silurian  times,  north  of  this  great  ridge,  which  land,  at  the  commencement 
of  the  Upper  Silurian  period,  was  depressed,  covered  by  sea,  and  peopled  by  MoU 
lusca  and  Radiata  like  those  of  our  own  latitudes,  many  species  being  identical. 

That  this  depression  continued  during  the  Devonian  sera,  we  have  less  proof, 
though  it  may  be  inferred  from  the  character  of  some  of  the  shells  collected  on  the 
Slave  Lake  by  Richardson,  and,  as  will  be  presently  mentioned,  from  some  of  those 
brought  from  the  furthest  point  examined  by  Sir  £.  Belcher. 

One  of  the  great  points,  however,  established  for  us  by  the  researches  of  the 
last-named  officer  and  his  associates,  is  the  existence  of  a  considerable  marine  Car- 
boniferous formation  in  the  highest  latitudes  explored. 

The  age  of  the  coal  plants  of  Melville  Island  was  not  doubtful  after  the  statements 
of  Drs.  Lindley  and  fiuckland  ;  but  it  is  satisfactory  that  Capt.  M'Clintock  should 
have  found  in  that  island,  a  degree  further  north  than  the  coal,  shells  distinctly 
comparable  with  those  of  our  own  mountain  limestone.  The  Rev.  Prof.  Haughton 
has  recognized  two  British  species  among  them ;  they  are  from  lat.  76^.  Winter 
Harbour  is  75°. 

In  skirting  the  newly  discovered  coast- line  of  Albert  Land,  in  lat.  78°,  Capt. 
Belcher  found  the  shore,  especially  at  a  place  called  Dep6t  Point,  strewn  with  blocks 
of  a  whitish-gray  limestone,  mixed  with  some  redder  fragments,  all  full  of  beauti- 
fully preserved  fossils.  These  he  has  placed  in  the  Museum  of  Practical  Geology. 
They  prove  to  be  all  truly  carboniferous  types  :  corals  of  the  genera  Clinop^Umm, 
Zaphrewtis,  LithoatroHon,  Stylastraa  and  Michelinia ;  Brachiopod  shells,  ProducH 
and  SpirtferB,  with  Fenettella,  and  a  new  foraminiferous  shell  of  a  peculiarly  carbo- 
niferous character,  viz.  a  large  species  of  FusuUna. 

This  Fuaulina,  F,  hyperborea,  is  five  times  as  large  as  the  common  Russian  species, 
and  is  constricted  in  the  middle.  It  is  a  most  interesting  example  of  the  concurrence 
of  similar  organic  forms  with  like  geological  periods.  The  little  FusuUna  of  Moscow 
is  no  bigger  than  a  grain  of  wheat,  but  occurs  in  myriads.  A  still  smaller,  rounder 
species  is  characteristic  of  the  mountain  limestone  in  Asia  Minor;  and  here,  in  the 
Polar  circle,  another  species,  gigantic  in  comparison,  occupies  the  same  place,  and 
keeps  up  the  facies  of  the  carboniferous  fauna. 

The  corals,  with  one  or  two  exceptions,  are  not  known  European  species, — a  fact 
in  harmony  with  the  previous  investigations  of  Edwards  and  Haime.  Stylaatr^Ba 
incof^eria  of  Lonsdale  is  not,  however,  rare,  and  was  first  described  from  Russia. 

The  Brachiopods,  as  usuaJ,  are  the  cosmopolite  forms.  We  cannot  distinguish 
the  two  species  of  ProducH,  P,  semireticulaius  and  P.  Cora,  from  English  fossils. 
And  when  it  is  remembered  that  these  are  found,  wherever  the  Carboniferous  rocks 
have  been  examined,  from  India  to  the  Icy  Sea,  in  South  America,  and  one  of  them 
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in  Australia,  they  would  appear  the  most  likely  of  all  to  have  reached  these  high 
latitudes. 

With  them  is  a  fossil  which  as  yet  has  only  a  polar  or  subpolar  range.  Von  Buch 
described  in  1846  the  few  relics  obtained  by  Keilhau  in  exploring  a  small  island 
(Bear  Island,  lat.  74°  300  between  Spitzbergen  and  the  North  Cape.  The  cliffs  were 
limestone,  capping  coal  shales  (with  ferns),  and  contained  the  above-named  Produciua 
Cora,  with  other  European  species.  The  principal  fossil  was  a  Spirtfer  of  peculiar 
form,  which  he  named  after  its  discoverer,  S,  Keilhavii,  and  figured  in  the  Berlin 
Transactions.  Curiously  enough,  this  species,  which  appears  to  range  to  the  Icy 
Sea  in  Russia,  is  the  most  abundant  of  the  Arctic  fossils  brought  home  by  Capt. 
Belcher.  He  found  it  both  at  Dcp6t  Point  and  on  the  island  he  has  called  Exmouth 
Island,  between  the  coast  and  North  Cornwall.  The  Productus  Cora  was  found  in 
situ  on  the  summit  of  the  island,  which  consists  of  a  red  ferrugmous  sand  with  balls 
of  pyrites,  and  capped  by  reddish  limestone,  which  is  thus  proved  to  be  carboniferous. 

The  age  of  the  red  sandstone  is  equivocal.  On  the  main  land  it  is  ioterstratified 
with  a  fissile  greywacke  grit,  which  forms  considerable  cliffs  stretching  away  to  the 
eastward,  to  North  Yorkshire  and  Cardigan  Straits,  on  the  shores  of  which  a 
blackish  earthy  limestone  occurs,  quite  different  to  that  of  Albert  Land,  and  with 
different  fossils.  There  are  species  of  Rkynchonella,  Orthis,  and  Spirifer,  which  all 
have  a  Devonian  aspect,  and  small  Producti  are  associated  in  it  with  Atrypa  reticU' 
laris,  which  species  is  never  found  in  carboniferous  rocks. 

If  this  indication  be  accepted  (and  I  think  it  a  good  one),  that  the  Devonian  sy- 
stem is  here  interposed  between  the  Silurian  plateau  and  the  Carboniferous  rocks,  it 
would  be  satisfactory ;  and  it  is  worth  while  to  remember  here,  that  in  the  easterly 
trend  of  these  rocks  Dr.  Sutherland  discovered  a  considerable  formation  of  stratified 
sandstones  along  the  north-eastern  end  of  Baffin's  Bay.  I  have  provisionally  given 
them  the  same  colour.     But  nothing  is  known  of  the  intervening  ground. 

The  terminal  member  of  the  Palaeozoic  series,  the  Permian,  is  not  yet  traced  in 
Polar  America.  But  in  Spitzbergen  it  has  long  been  known,  and  we  are  indebted 
to  Prof.  De  Koninck  for  a  valuable  list,  chiefly  European  species,  from  thence.  The 
Productus  horridus  and  P.  cancrird,  Spirifer  alatus  and  S.  cristatus,  are  too  well 
known  to  need  any  comment.  They  were  collected  at  Bell  Sound  by  M.  Robert,  in 
a  latitude  as  high  as  that  of  Albert  Land. 

And  now  we  come  to  the  most  interesting  part  of  the  Geology  of  the  Arctic  Basin, 
for  I  must  be  permitted,  with  the  evidences  before  cited  of  an  ascending  section 
northwards,  to  call  it  so. 

The  reddish  limestone  forming  the  cap  of  Exmouth  Island  before  referred  to,  is 
clearly,  from  its  fossils,  of  carboniferous  date.  But  in  building  the  cairn  on  the 
summit,  the  fragments  of  limestone  were  carefully  examined,  and  some  of  them  at 
least  contained  bones  of  Vertebrata,  which,  under  Prof.  Owen's  examination,  have 
turned  out  to  be  Ichthyosaurus !  Sir  Edward  Belcher  assures  me  there  was  no  per- 
ceptible difference  between  the  fragments  with  bones  and  those  with  the  Carboni- 
ferous shells  above  quoted.  Yet  this  similarity  of  composition  need  not  prevent  our 
inferring  that  on  this  summit  we  have  an  outlying  patch  of  Oolitic  or  Liassic  rocks 
brought  into  close  contact  with  the  old  limestone. 

And  as  confirming  the  idea  of  the  fossils  being  here  in  situ,  and  not  drifted  masses, 
Capt.  M'Clintock  had  the  good  fortune  to  discover  oolitic  or  lias  fossils,  AmmO' 
nites,  Spirifers,  Pecten,  &c. .  in  Prince  Patrick's  Land,  lat.  76°  30',  long.  1 17**.  These 
are  quoted  in  the  Royal  Dublin  Society's  Journal  for  Nov.  1854.  By  referring  to 
the  map,  it  will  be  seen  that  the  trend  from  this  point  to  Exmouth  Island  follows 
nearly  the  direction  E.  by  N.  which  the  Carboniferous  formation  takes  in  its  range 
from  Melville  Island  to  Albert  Land.  Science  is  gieatly  indebted  to  both  these 
gallant  officers  for  their  exertions. 

In  the  Dublin  Journal  above  quoted  are  some  excellent  observations  by  Dr.  Scouler 
on  the  Tertiary  (miocene  probably)  flora  of  W.  Greenland ;  but  these  do  not  come 
within  the  object  of  this  communication.  It  is  worth  while,  in  conclusion,  to  ob- 
serve, that  elevation  of  the  land  has  taken  place  since  the  period  of  the  (drift  ?),  for 
Arctic  shells  imbedded  in  it  were  found  by  the  former  expedition  as  far  as  500  feet 
above  the  sea-level,  and  Capt.  Belcher  hasfound  bones  of  large  Vertebrata  (whales  ?) 
at  even  greater  elevations. 
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for  local  museums,  121. 
Daubeny  (Dr.),  fifteenth  report  on  the 

growth  and  vitality  of  seeds,  78. 
Dobson  (Thomas)  on  the  relation  between 

explosions  in  coal-mines  and  revolving 

storms,  1. 

Edriophthalma,  on  the  British,  18. 
Entomoetraca,  list  of,  as  typical  objects 
for  local  museums,  120. 

Fairbairn  (William),  report  on  metals  for 
ordnance,  100;  on  the  strength  of 
boiler  plates,  143;  on  boiler  explo- 
sions, tb. 

Fire-ball  seen  at  Langley,  by  Mr.  Ansell, 
on  a,  92. 

Gedling,  near  Nottingham,  on  two  me- 
teors seen  at,  99* 

Gladstone  (J.  H.)  on  the  influence  of  the 
solar  radiations  on  the  vital  powers  of 
plants  growing  under  different  atmo- 
spheric  conditions.  Part  III.,  15. 

Grantham  (John)  on  the  deviations  of 
the  compass  needle  in  iron  and  other 
vessels  occasioned  by  inductive  or 
polar  magnetism,  143. 

Henderson  (A.)  on  life- boats,  143. 

Henslow  (Prof.),  fifteenth  report  on  the 
growth  and  vitality  of  seeds,  78 ;  first 
report  on  a  typical  series  of  objects  in 
natural  history  adapted  to  local  mu- 
seums, 1 08 ;  list  of  objects  for  a  typical 
herbarium  for  local  museums,  124. 

Herbarium,  list  of  objects  for  a  typical, 
for  local  museums,  124. 

Huxley  (Prof.)  on  a  scheme  to  exhibit 
the  equivalent  classes  and  subclasses 
of  the  animal  kingdom,  126. 

India,  account  of  a  meteor  accompanying 
a  thunder-storm  and  earthquake  in, 
96. 

Iron  and  other  vessels,  on  the  deviations 
of  the  compass  needle  in,  occasioned 
by  inductive  or  polar  magnetism,  143. 

Life-boats,  on,  143. 

Lindley  (Prof.),  fifteenth  report  on  the 
growth  and  vitality  of  seeds,  78. 


Liverpool  observatory,  an  account  of  the 
self-registering  anemometer  and  rain- 
gauge  at,  127. 

Lowe  (E.  J.),  luminous  meteors  observed 
by,  in  1854 — IS 55,  80;  on  meteors  seen 
from  the  observatory  at  Beeston,  99- 

Magnetism,  on  the  deviations  of  the  com- 
pass needle  in  iron  and  other  vessels, 
occasioned  by  inductive  or  polar,  143. 

Meade  (R.  H.),  list  of  Arachnida  as  ty- 
pical objects  for  local  museums,  118. 

Mersey,  on  the  changes  which  have  taken 
place  in  the  channels  of  the,  during  tiie 
last  fifty  years,  143. 

Metals  for  ordnance,  report  on,  100. 

Meteors: — observations  of  luminous,  79; 
observed  by  J.  Watson,  93  ;  seen  near 
Coblentz,  94  ;  observed  at  Cambridge, 
U.S.,  95;  accompanying  a  thunder- 
storm and  earthquake  in  India,  96; 
on  two  seen  at  Gedling,  99 ;  seen  from 
the  observatory  at  Beeston,  ib. 

Mineral  kingdom,  list  of  typical  objects 
in  the,  for  local  museums,  125. 

Mollusca,  list  of,  as  typical  objects  for 
local  museums,  114,  117* 

Museums,  local,  on  a  typical  series  of  ob- 
jects in  natural  history,  adapted  to, 
108. 

Nasmyth  (James),  report  on  metals  for 

ordnance,  1(X>. 
Natural  history,  on  a  typical  series  of 

objects  in,  adapted  to  local  museums, 

108. 
Neilson  (J.  Beaumont),  report  on  metab 

for  ordnance,  100. 

Ordnance,  report  on  metals  for,  100. 

Osier  (A.  Follett),  an  accountof  the  self- 
registering  anemometer  and  rain -gauge, 
erected  at  Liverpool  observatory  in  Uie 
autumn  of  J  851,  with  a  summary  of 
the  records  for  1852-1855,  127. 

Pisces,  list  of,  as  typical  objects  for  local 
museums,  113. 

Plants,  on  the  influence  of  the  solar  ra- 
diations on  the  vital  powers  of,  growing 
under  different  atmospheric  conditions, 
15. 

Podophthalma,  list  of,  as  typical  objects 
for  local  museums,  1 1 9* 

Polypes,  drawings  of,  taken  by  the  Bel- 
fast dredging  committee,  143. 

Powell  (Rev.  Baden),  report  on  observa- 
tions of  luminous  meteors,  1854, 1855, 
79. 

Pumps,  on  centrifugal,  143. 
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Rain-gaoge,  on  the  &elf.registering,  at 

Liverpool  observatory,  127. 
Rankine  (W.  J.  Macquorn),  report  on 

metals  for  ordnance,  100. 
Reports,  provisional,  143. 
Robinson  (Rev.  Dr.)>  report  on  metals 

for  ordnance,  100. 

Sclater  (P.  L.),  listof  Avesas  typical  ob- 
jects for  local  museums.  111. 

Scoresby  (Rev.  Dr.),  report  on  metals  for 
ordnance,  100. 

Seeds,  fifteenth  report  on  the  growth  and 
vitality  of,  78. 

Skeleton,  on  the  microscopic  structure  of 
the  integumentary,  16. 

Solar  radiations,  on  the  influence  of  the, 
on  the  vital  powers  of  plants  growing 
under  different  atmospheric  conditions, 
15. 

Storms,  on  the  relation  between  explo- 
sions in  coal-mines  and  revolving,  1. 

Swann  (Rev.  K.)  on  two  meteors  seen 
at  Gediing,  99. 

Thomson  (James)  on  the  friction  of  disks 
in  water,  and  on  centrifugal  pumps,  143. 


Thomson  (Prof.   Wyville),  drawings  of 

polypes  taken  by  the  Belfast  dredging 

committee,  143. 
Towns,   on   the   present    state    of   our 

knowledge  on  the    supply  of  water 

to,  62. 

Virgularia  mirabilis,  143. 

Water,  on  the  present  state  of  our  know- 
ledge on  the  supply  of,  to  towns,  62  ; 
on  that  obtained  from  springs,  65  ; 
from  artesian  wells,  69;  from  rivers, 
72  ;  from  *'  gathering  grounds,"  73  ; 
from  natural  lakes,  77  ;  on  the  friction 
of  disks  in,  143. 

Watson  (J.)  on  a  meteor  observed  by,  93. 

Whitworth  (Joseph),  report  on  metals 
for  ordnance,  100. 

Woodward  (S.  P.),  list  of  MoUusca  as 
typical  objects  for  local  museums^ 
114. 

Yates  (J.  B.), first  reporton  the  deviations 
of  the  compass  needle  in  iron  and  other 
vessels,  occasioned  by  inductive  or  polar 
magnetism,  143. 


INDEX  II. 


TO 


MISCELLANEOUS  COMMUNICATIONS  TO  THE 
SECTIONS. 


Aberdeen,  on  the  effects  of  last  win- 
ter upon  vegetation  at,  105. 

Acari,  on  the  existence  of,  in  mica,  9. 

Achromatism,  on  the,  of  a  double  object- 
glass,  14. 

Acid,  on  an  indirect  method  of  ascertain- 
ing the  presence  of  phosphoric,  in  rocks, 
55 ;  on  a  new  form  of  cyanic,  64 ;  on 
certain  laws  observed  in  the  mutual 
action  of  sulphuric,  and  water,  70 ;  on 
the  action  of  carbo-azotic,  on  the  human 
body,  121. 

Adams   (W.  Bridges)   on   railways  and 

.  their  varieties,  202;  on  artillery  and 
projectiles,  203. 


A  damson  (Dr.)  on  the  fixing  of  photo- 
graphs, 7. 

Africa,  on  the  recent  additions  to  our  know- 
ledge of  the  zoology  of  Western,  114; 
on  some  of  the  peculiar  circumstances 
connected  with  one  of  the  coins  used  on 
the  west  coast  of,  140;  on  late  explo- 
rations in,  146 ;  on  the  Portuguese  pos- 
sessions of  south-west,  147;  extracts 
from  letters  describing  Dr.  Livingston's 
jouniey  across  tropical,  148. 

Agricultural  labourers  of  England  and 
Wales,  on  the,  171. 

Agriculture,  on  Uie  application  of  the  prin- 
ciple of  "  vivaria '  to,  1 1 1. 
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Air,  rarefied,  on  working  a  steam-engine 
with.  207. 

Air-pump,  on  a  new,  207. 

Albatrofl,  on  the  peculiar  deyel<mment  of 
the  Vermis  cerebetli  in  the,  133. 

Algae  and  other  plants,  on  the  employ- 
ment ofy  in  the  manufacture  of  soaps, 
103 ;  on  the  sexuality  of  the,  122. 

Alison  (Dr.  W.  P.)  on  the  application  of 
statistics  to  questions  of  meoical  science, 
narticularly  as  to  the  external  causes  of 
oiseases,  155. 

Alkaline  earths,  on  the  metals  of  the,  66. 

Allan  (Robert)  on  the  condition  of  the 
Haukedalr  geysers  of  Iceland,  75. 

Allman  (Prof.}  on  the  signification  of  the 
io-oalled  ova  of  the  Hippocrepian  poly- 
loa,  and  on  the  development  of  the  pro- 
per embryo  in  these  animals,  118. 

Alloys,  on,  50. 

Aluminium,  on  the  thermo-electric  posi- 
tion of,  20 ;  large  bar  of,  exhibited,  64. 

Alums,  on  a  mode  of  conserving  the  alka- 
line sulphates  contained  in,  o2. 

Amazon  water-courses  of  South' America, 
on  the,  155. 

America,  on  '*  equitable  villages  "  in,  183. 

Anderson  (C.  J.)  on  late  explorations  in 
Africa,  146. 

Anderson  (George)  on  the  superficial 
deposits  laid  open  by  the  cuttings  on 
the  Inverness  and  Nairn  railroad,  78. 

Andrews  (Dr.  Thomas)  on  the  polar  de- 
composition of  water  by  common  and 
atmospheric  electricity,  46 ;  on  the  allo- 
tropic  modifications  of  chlorine  and 
^bromine  analogous  to  the  ozone  from 
oxygen,  48. 

Andrometer,  on  the  form  and  dimensions 
of  the  human  body,  as  ascertained  by 
an,  127. 

Anemometrical  observations,  on  naval, 45. 

Animals,  notes  on,  117;  on  the  vertebral 
homologies  in,  128 ;  on  the  antrum  py- 
lori in,  132;  on  the  history  of  fecun- 
dation in  dii^rent,  139. 

Antrum  pylori  in  man  and  animals,  on 
th<^  132. 

Appendix,  211. 

Aquarium,  marine,  on  the  effects  of  an  ex- 
cess or  want  of  heat  and  light  in  the,  117. 

Arbroath,  on  the  fall  of  rain  at,  30. 

Archer  (Rev.  T.  C.)  on  some  peculiar 
circumstances  connected  with  one  of 
Uie  ooins  used  en  the  west  coast  of 
Africa,  140. 

Arctic  circle,  on  the  trunk  of  a  tree  dis- 
covered erect  as  it  grew  within  the,  101. 

Arotie  expedition,  on  the  lale,  147, 149. 

Arctic  re^oDs,  on  the  geology  of  the,  211, 


Arctic  searching  expedition,  on  the  diseo- 
very  of  Ichthyosaurus  and  odier  Ibadls 
in  me  late,  79. 

Argonaut,  on  the  male  of  the,  127. 

Arran,  on  a  lately  discoveied  tract  of 
granite  in,  80 ;  on  certain  trap  dykes 
in,  94. 

Arsenic,  on  the  compounds  of  tin  with,  64. 

Artillery  and  projectiles,  on,  203. 

Arvicolse,  on  the  species  of,  found  in 
Nova  Scotia,  110. 

Ascaris  mystax,  on  the  feenndation  of  die 
ova  in,  131 ;  on  the  structure  and  fer> 
mation  of  the  spermatosoa  in,  188. 

Astronomy,  S5. 

Atlantic,  on  wind  charts  of  the,  39. 

Atlantic  water-oourses  of  South  America, 
on  the,  155. 

Atmosphere,  on  the  condition  of  die,  du- 
ring cholera,  71. 

Attraction,  on  a  compass  independent  of 
looal,  207. 

Aurora  borealis,  on  the,  42. 

Australia,  on  the  auriferous  quarts  for- 
mation of,  81 ;  on  the  growth  and  com- 
mercial progress  of,  188. 

Aitee  crania,  on,  145. 

Babbage  (Henry  P.)  on  mechanical  no- 
tation as  exemplified  in  the  Swedish 
calculating  machine  of  Messrs.  ScbeUtz, 
203. 

Babylon,  geographical  and  historical  re- 
sults of  the  French  scientific  expedition 
to,  148. 

Baikie  (Dr.  W.  B.)  on  the  late  expedition 
up  the  Niger  and  Tchadda  rivers,  146. 

Baker  (J.  G.),  an  attempt  to  classify  the 
flowering  plant)  and  fenis  of  Great  Bri- 
tain according  to  their  geognostic  rela- 
tions, 99;  on  Galium  montanum,Thuill., 
and  G.  commutatum,  Jord.,  100. 

Balfour  (Dr.),  specimens  illustrating  the 
distribution  of  plants  in  Great  Britain, 
and  remarks  on  the  flora  of  Scotland, 
100. 

Balls  to  be  thrown  from  common  guns,  on 
a  new  kind  of,  206. 

Banks  (Richard)  on  the  recent  discovery 
of  ichthyolites  and  Crustacea  in  the 
tilestones  of  Kington,  78. 

Barklay  (Robert)  on  an  instrument  for 
sounding,  205. 

Bamett  (Mr.)  on  photographic  researches, 
48. 

Barrett  (Lucas)  on  the  Brachiopoda  ob- 
served in  a  dredging  tour  with  Mr. 
M 'Andrew  on  the  coast  of  Norway  in 
the  summer  of  the  present  year  185^, 
106. 
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Barth(Dr.),  description  of  Timbuctoo,  its 

Dopulation  and  commerce,  140. 
Bflilcher  (Capt.  Sir  Cdward)  ou  the  disco- 
Tery  of  Ichthyosaurus  and  other  fossils 
in  the  late  Arctic  searching  expedition, 
1852-^4,  79;  on  the  trunk  of  a  tree 
discovered  erect  as  it  grew,  within  the 
Arctic  circle,  to  the  northward  of  the 
Barrow  strait  which  runs  into  the  Wei- 
Imgton  Sound,  101 ;  on  the  late  Arctic 
expedition,  147. 

Bennett  (Dr.  J.  Hughes)  on  the  law  of 
molecular  elaboration  in  organized  bo- 
dies, 119. 

Bentham  (Lady)  on  an  improved  mode 
of  keeping  accounts  in  our  national 
estahliuiments,  1^9;  on  continuous 
work  in  dockyards,  205. 

BerUeyan  controversy,  an  attempt  to  solve 
some  of  the  di£Boulties  of  the,  by  well- 
ascertained  physiological  and  psycholo- 
gical facts,  123. 

Blflinfi;s  (R.  M.)  on  the  mechanical  prin- 
cipies  of  ancient  tracery,  205. 

Hnocular  vision  of  surfaces  of  different 
colours,  on  the,  9. 

Birds,  on  the  muscles  of  the  extremities  of, 
137* 

Births,  deaths,  and  marriages,  on  the  fluc- 
tuations in  thei number  of,  in  the  metro- 
polis daring  1840  to  1854  inclusive, 
167. 

Blyth  (IVof.)  on  the  cleavage  of  the  De- 
vonians of  the  south  of  Ireland,  82. 

Boat-plug,  on  a  simple,  208. 

Bonapartea  for  furnishing  fibre  for  paper 
pulp,  on  the,  104. 

Btme,  episcaphoidy  in  both  hands  of  a 
Guarani  man,  194. 

Botany,  99. 

Boult(J.)  on  the  importance  of  periodical 
engineerina  surveys  ef  tidal  harbours, 
illustrated  by  a  comparison  of  the  sur- 
veys of  the  river  Mersey  by  the  late  F. 
Giles,  and  the  marine  surveys  of  the 
Port,  147,  205. 

Bowring  (Sir  John),  an  account  of  his 
mission  to  Siam,  149. 

Brachiopoda,  on  th^,  observed  in  a  dredg- 
ing tour  with  Mr.  M*Andrew  on  the 
coast  of  Norway,  106. 

Braid  (James)  on  the  physiology  of  fas- 
cination, 120. 

Brain,  on  the  explanation  of  the  crossed 
influence  of  the,  136;  of  the  Tn^lo. 
dytes  niger,  1 39. 

Brand  (Mr.  Consul)  on  the  Portuguese 
possessions  of  South-west  Africa,  147. 

*  Brass,'  on  the  chemical  composition  of 
^ome  iron  ores  called,  66, 


Bread,  on  a  new  mode  of  making,  64 ;  on 
the  composition  of,  66. 

Brewster  (Sir  David)  on  the  triple  spec- 
trum, 7 ;  on  the  remains  of  plants  in 
calcareous  spar  from  King's  county, 
Ireland,  9 ;  on  the  existence  of  Acari 
in  mica,  ib, ;  on  the  binocular  vision  of 
surfaces  of  different  colours,  ib.;  on  the 
absorption  of  matter  by  the  surfaces  of 
bodies,  ib. ;  on  the  phssnomena  of  de- 
composed fflass,  10. 

Bromine,  on  the  allotropic  modifications  of, 
analogous  to  the  osone  from  oxygen,  48. 

Broun  (Astronomer)  on  the  establish- 
ment of  a  magnetic  meteorological  and 
astronomical  observatory  on  the  moun- 
tain of  Augusta  Mullay,  at  6200  feet, 
in  Travaneore,  25. 

Brown  (Alexander)  on  the  fall  of  rain  al 
Arbroath,  30. 

Bryce  (James)  on  the  glacial  phasnoraena 
of  the  Lake  district  of  England,  80 ;  on 
a  lately  discovered  tract  of  granite  in 
Arran,  80. 

Bryson  (Alexander)  on  sections  of  fossils 
from  the  coal-fbrmation  of  Mid-Lo- 
thian, 80. 

Buchanan  (Dr.  A.)  qb  the  physiologieal 
law  of  mortality,  and  on  certain  devia- 
tions from  it,  observed  about  the  oom- 
mencement  of  adult  lii^,  160;  on  a 
mechanical  process  by  which  a  life  table 
commencing  at  birth  may  be  converted 
into  a  table,  in  every  respect  similar, 
commencing  at  any  other  period  of 
life,  163. 

Buchanan  (John)  on  ancient  canoes  found 
at  Glasgow,  80. 

Buist  (George)  on  remarkable  hailstorms 
in  India,  from  March  1851  to  May 
1855,31. 

Bunsen  (Prof.),  photochemical  researches 
with  reference  to  the  laws  of  the  ohe- 
mical  action  of  light,  48. 

Burton  (Ueut.-€ol.),  account  of  a  visit  to 
Medina  from  Sues,  by  way  of  Jambo, 
147. 

Cadmacetite,  on  the  optical  properties  of^ 

U. 
Caithness,  fossil  plants  of  the  old  red 

sandstone  of,  85. 
Calculating  machine  of  Messrs.  Soheutz, 

on  mechanical  notation  as  exemplified 

in  the,  203. 
California,  on  the  growth  and  commercial 

progress  of  the  Pacific  state  off  188. 
Calvert  (Prof.  F.  Crace)  on  the  manu-* 

facture  of  iron  by  purified  coke,  49 ;  on 

allocs,  50 ;  on  the  action  of  8ul|)hurette4 
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hydrogen  on  salu  of  zinc  and  copper,  | 
51  ;  on  the  action  of  the  carbo-uzotic 
acid  and  the  carbo-azotates  on  the  hu-  | 
man  body,  121.  i 

Cambrian  rocks  of  tlie  Longmynd,  on  I 
flome  fossils  from  the,  95.  | 

Cameron  (Paul)  on  the  making  and  mag^ 
netizing  of  steel  magnets,  1 0 ;  on  the  ! 
deviations  of  the  compass  in  iron  ships  j 
and  the  means  of  adjusting  them,  ib,      I 

Campbell  (D.)  on  Dr.  Clarke's'  process  ' 
for  softening  water,  .04.  I 

Campbell  (J.  A.)  on  the  auriferous  quartz  I 
formation  of  Australia,  81. 

Camps  (Dr.  William)  on  an  abnormal  | 
condition  of  the  nervous  system,  121. 

Canada,  on  the  meteorology  of,  42.  | 

Canoes,  on  ancient,  found  at  Glasgow,  80.  , 

Capillary  attraction  and  motion,  on  the 
mutual  influence  of,  in  projectiles,  206.  | 

Carbo-azotic  acid  and  carbo>azotates,  on 
the  action  of  the,  on  the  human  body, 
121. 

Carpenter  (Dr.)  on  the  occurrence  of  the  I 
pentacrinoid  larva  of  Comatula  rosacea^  | 
in  Lamlash  Bay,  Isle  of  Arran,  107  ;  | 
on  the  structure  and  development  of 
Orbitolltes  complanatus,  ib,  t 

Cartesian  theory  of  analytic  geometry,  on 
the,  5. 

Caseine,  on,  73. 

Cayley  (A.)  on  the  porism  of  the  in-and- 
circumscribed  triangle,  1. 

Cells  of  the  small  intestines,  on  a  peculiar 
structure  lately  discovered  in  the  epi- 
thelial, 126.  I 

Celtic  crania,  on,  145. 

Chambers  (Robert)  on  denudation  and  I 
other  effects  usually  attributed  to  water,  { 
81. 

Chemistry,  46.  | 

Chevallier   (Rev.  Prof.)  on   an   analogy 
between  heat  and  electricity,  10;  on  a  I 
rainbow  seen  after  sunset,  38.  I 

Children,  on  measures  relating  to  the  i 
adoption  of  the  family  and  agricultural  > 
system  of  training  in  the  reformation  { 
of  criminal  and  destitute,  179.  I 

Chlorine,  on  the  allolropic  modifications  ' 
of,  analogous  to  the  ozone  from  oxy-  < 
gen,  48.  | 

Cholera,  on  the  condition  of  the  atmo- 
sphere during,  71.  i 

Civilization,  on  the  different  centres  of, 
141. 

Clark  (Dr.),  description  of  his  process  for  i 
softening  water,  54.  I 

Clark  (P.^  on  the  flowering  of  Victoria  ' 
Regia  m  the  Royal  Botanic  Garden,  I 
Glasgow,  102. 


Clarke   (R.)  on    prevailing  diseases  of 

Sierra  Leone,  164. 
Claudet  (Antoine)  on  the  polystcreopti- 

con,  10. 
Clausscn  (Chevalier  de)  on  the  preserva- 
tion of  the  potato  crops,  54 ;  on  the 
Hancomia  speciosa,  artiflcial  gatfa* 
percha  and  india-rubber,  103  ;  on  the 
employment  of  A  IgsB  and  other  plants 
in  the  manufacture  of  soaps,  ib, ;  on 
Papyrus,  Bonapartea,  and  other  plants 
which  can  funnsh  fibre  for  paper  pnJp, 
104. 

Clyde,  on  the  chemical  composition  of 
the  waters  of  the,  64 ;  on  the  shelly 
deposits  of  the  basin  of  the,  96 ;  on  the 
fauna  of  the,  114;  on  the  navigation 
of  the,  211. 

Coal,  on  a  series  of  preparations  obtained 
from  the  decomposition  of  Cannel  and 
the  Torbane  Hill,  99  ;  on  a  recent  geo- 
logical survey  of  the  region  between 
Constantinople  and  Broussa,  in  Asia 
Minor,  in  search  of,  94. 

Coal-formations,  on  sections  of  fossils 
from  the  Mid-Lothian,  80 ;  on  the  fossils 
of  the,  of  Nova  Scotia,  81. 

Coal-measures  of  South  Wales,  on  the 
chemical  composition  of  some  iron  orea 
called  <*  brass^'  in  the,  66, 

Coal-naphtha,  on  some  of  the  basic  con- 
stituents of,  74. 

Coal  trade  of  the  west  of  Scotland,  oo 
the  progress,  extent  and  value  of  the, 
193. 

Cobbold  (T.  Spencer)  on  a  new  species 
of  Trematoae  worm  (Fasciola  gigan- 
tica),  108;  on  a  malformed  trout,  109; 
on  a  curious  pouched  condition  of  the 
glandulae  Peyerians  in  the  giraflTe, 
122. 

Cochineal,  on  a  simple  volumetric  process 
for  the  valuation  of,  68. 

Cohn  (Dr.  Ferdinand)  on  the  sexuality 
of  the  Alga,  122. 

Coinage,  on,  184. 

Coins,  on  peculiar  circumstances  con- 
nected with  one  of  the,  used  on  the 
west  coast  of  Africa,  140. 

Coke,  on  the  manufacture  of  iron  by 
purified,  49. 

Coldstream  (Dr.  John)  on  some  of  the 
results  deduciblc  from  the  report  on 
the  statics  of  disease  in  Ireland^ 
publbhed  with  the  census  of  1851, 
164. 

Collins  (Matthew)  on  the  possible  and 
impossible  cases  of  quadratic  duplicate 
equalities  in  the  diophantine  analysis, 
2.  . 
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Colonra,  on  the  binocular  vision  of  sur- 
faces of  different,  9. 

Comatula  rosacea,  on  the  occurrence  of 
the  pentacrinoid  larva  of,  in  Lamlash 
Bay,  Isle  of  Arran,  107. 

Compass,  on  the  deviations  of  the,  in 
iron  ships,  and  the  means  of  adjusting 
them,  10;  on  the  means  of  investi- 
gating the  laws  which  govern  the  de- 
viation of  the,  22 ;  on  a,  independent 
of  local  attraction,  207. 

Connell  (Prof.),  improvements  on  a  dew- 
point  hygrometer,  38. 

Constantinople  and  Broussa,  on  a  recent 
geological  survey  of  the  region  between, 
m  search  of  coal,  94. 

Consumption,  tubercular,  on  the  origin 
of.  131. 

Copper,  on  the  action  of  sulphuretted 
nydrogen  on  salt  of,  51. 

Coregoni  of  Scotland,  on  the.  111. 

Craig  telescope  at  Wandsworth,  photo- 
graph of  the,  exhibited,  12. 

Crania,  on  Celtic,  Sclavic,  and  Aztec, 
145 ;  on  the  forms  of  the,  of  the  an- 
cient Romans,  142. 

Crawfurd  (John)  on  the  different  centres 
of  civilization,  141. 

Crime,  on  the  localities  of,  in  Suffolk,  1 67. 

Crimea,  on  the  flowers  and  vegetation  of 
the,  106. 

Crosse  (Mrs.)  on  the  apparent  mechani- 
cal action  accompanying  electrical 
transfer,  55. 

Crustacea,  discovery  of,  in  the  tilestones 
of  Kington,  78 ;  on  new  forms  of,  from 
the  district  of  Lesmahagow,  96. 

Crustacean,  on  a  phyllopod,  in  the  upper 
Ludlow  rock  of  Ludlow,  98. 

Cull  (Kichard),  Manual  of  Ethnological 
Inquiry  and  the  Ethnology  of  Pol3mesia, 
141  ;  on  some  water-colour  portraits  of 
natives  of  Van  Diemen's  Land,  142; 
on  the  complexion  and  hair  of  the  an- 
cient Egyptians,  ib. 

Currency,  an  analysis  of  some  of  the  prin- 
ciples which  regulate  the  effects  of  a 
convertible  paper,  165  ;  on  the  laws  of 
the,  in  Scotland,  166. 

Dalmatia,  on  the  formations  of,  83. 

Darien,  an  account  of  the  exploration  of 
the  Isthmus  of,  148. 

Darlinff  (W.^  on  the  probable  maximum 
depth  of  the  ocean,  81. 

Daubeny  (Dr.)  on  an  indirect  method  of 
ascertaining  the  presence  of  phosphoric 
acid  in  rocks,  where  the  quantity  of 
that  ingredient  was  too  minute  to  be 
determinable  by  direct  analysis,  55; 


on  the  action  of  light  on  the  germina- 
tion of  seeds,  56 ;  on  the  influence  of 
light  on  the  germination  of  plants, 
103. 

Davis  (Joseph  Barnard)  on  the  forms  of 
the  crania  of  the  ancient  Romans,  142. 

Dawson  (J.  W.)  on  the  fossils  of  the  coal- 
formation  of  Nova  Scotia,  81 ;  on  the 
species  of  Meriones  and  Arvicolae  found 
in  Nova  Scotia,  110. 

Deaths,  on  the  fluctuations  in  the  number 
of,  in  the  metropolis,  during  1840  to 
1854  inclusive,  167. 

Decimal  arrangement  of  land  measures, 
on,  165. 

Decimal  accounts,* on,  184. 

Dempster  (Mr.),  model  of  a  dredge  by, 
118. 

Denudation  and  other  effects  usually  at- 
tributed to  water,  on,  81. 

Deposits,  on  the  superficial,  laid  open  by 
tne  cuttings  on  the  Inverness  and 
Nairn  railroad,  78. 

Devonians  of  the  south  of  Ireland,  on  the 
cleavage  of  the,  82. 

Diamagnetic  bodies,  experimental  de- 
monstration of  the  polarity  of,  22. 

Dickie  (Dr.),  remarks  on  the  effects  of  last 
winter  upon  vegetation  at  Aberdeen, 
105 ;  on  the  homologies  of  Lepismids, 
110. 

Dingle  promontory,  on  the  geology  of 
the,  83. 

Diomedea  exulans,  on  the  peculiar  de- 
velopment of  the  Vermis  cerebelli  in 
the,  133. 

Diophantine  analysis,  on  the  possible  and 
impossible  cases  of  quadratic  duplicate 
equalities  in  the,  2. 

Disease  in  Ireland,  results  deducible  from 
the  report  on  the  statics  of,  164. 

Diseases,  on  the  application  of  statistics 
to  questions  as  to  the  external  causes 
of,  155. 

Dockyards,  on  continuous  work  in,  205. 

Donn^,  demonstration  of  the  Trichomonas 
vaginalis  o^  125. 

Dredge,  model  of  a,  by  Mr.  Dempster, 
118. 

Duncan  (Dr.)  on  impregnation  in  phane- 
rogamous plants,  106. 

Dynamometer,  on  the  friction  break,  209. 

Earths,  on  the  metals  of  the  alkaline,  66. 
Edmonds  (G.)  on  a  philosophic  universal 

language,  145. 
Education,  gymnastic,  on  the  application 

of  physiological  principles  to,  134. 
Edwards  (J.  S.)  on  the  titaniferoua  iron 

of  the  Mersey  shore,  61. 
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Eg3rptiant,  on  the  complexion  and  hair 
of  the  ancient,  142. 

Electric  cable,  experimental  obeervations 
on  an,  23. 

Electric  currenta  in  submarine  telegraph 
wires,  on  peristaltic  induction  of,  21. 

Electrical  potentials  and  capacities,  on 
new  instruments  for  measuring,  22. 

Electrical  transfer,  on  the  apparent  me- 
chanical  action  accompanying,  55. 

Electricity,  7;  on  an  analogy  between 
heat  and,  10;  on  the  detection  and 
measurement  of  atmospheric,  by  the 
photo- barograph  and  thermograph, 
40;  on  the  polar  decomposition  of 
water  by  common  and  atmospheric,  46. 

Electro-magnet,  experimento  witli  a  large, 
12. 

Ellis  (Alexander  J.)  on  a  more  general 
theory  of  analytical  geometry,  including 
the  Cartesian  as  a  particular  case,  5 ; 
on  a  universal  alphabet  with  ordinary 
letters  for  the  use  of  geographers,  eth- 
nologists. Ice,  143. 

Emigration,  on  the,  of  the  last  ten  years 
from  the  United  Kmgdom,  and  from 
France  and  Germany,  183. 

England,  on  the  ethnology  of,  at  the  ex- 
tinction of  the  Roman  goremment  in 
the  island,  146;  on  the  agricidtural 
labourers  of,  171. 

Epithelial  celli,  on  a  peculiar  structure 
lately  discovered  in  the,  of  the  small 
intestines,  126. 

**  Equitable  villages  "  in  America,'on,  183. 

Ethnology,  140;  of  Polynesia,  141. 

Europe,  new  geological  map  of,  exhibited, 
88. 

Exhibition,  Universal,  of  Paris,  on  the 
machinery  of  the,  206. 

Factory  life,  on  the  influence  of,  on  the 

health  of  the  operatives,  171. 
Fairbaim  ( Wm.^  on  the  machinery  of  the 

Universal  Exhibition  of  Paris,  206. 
Farrar  (Rev.  A.  S.)  on  the  late  eruption 

of  Vesuvius,  55. 
Fascination,  on  the  physiology  of,  120. 
Fasciola  gigantica,  on  a  new  species  of, 

108. 
Fat,  on  the  absorption  of,  into  the  system, 

126. 
Fauna,  on  the,  of  the  Lower  Silurians  of 

the  south  of  Scotland,  99 ;  of  the  Clyde, 

114. 
Faussett  Collection,  on  a  Roman  sepul- 
chral inscription  on  an  Anglo-Saxon 

urn  in  the,  145. 
Fecundation  in  different  animals,  on  the 

history  of,  139. 


Femur,  on  the  use  of  the  roand  1 
ofiheheadofthe,  135. 

Ferns,  an  attempt  to  classify  Uie,  €ff  Gnit 
Britain,  according  to  their  gtogomdc 
relations,  99 ;  on  a  colle^oo  o^  htm 
Portugal,  106. 

Fishes,  on  transparent,  from  Messina.  111; 
ou  the  structure  of  the  ova  of,  131. 

FitzRoy*s  (Captain)  wind  charts  d  tk 
Atlantic,  compiled  from  Maaiy's  pfl^ 
charts,  39. 

Fleming  (Rev.  F.),  journey  sicraas  tk 
rivers  of  British  Kamuia,  147. 

Flora  of  Scotland,  remariLs  on  tfae^  106; 
on  the  fossil,  83. 

Flowers  of  the  Crimea,  on  the,  106. 

Foetal  life»  on  the  chemistrj  of,  135. 

Food  of  artisans,  on  the  quality  o(  in  sa 
artificially  heated  atmosphere,  63. 

Forbes  (David)  on  the  action  of  solphQ- 
rets  on  metallic  silicatee  at  high  teia- 
peratures,  62 ;  on  the  relation  of  ^ 
Silurian  and  metamorphic  rocks  of  ^ 
south  of  Norway,  82. 

Fornix  cerebri  in  man,  manunals,  and 
other  vertebrata,  on  the,  133. 

Fossils,  on  sections  of,  from  the  eesl 
formation  of  Mid- Lothian,  80;  of  the 
coal  formation  of  Nova  Scotia,  81 ;  oa 
the  recent  discoveries  of^  in  the  crystal- 
line rocks  of  the  North  Highlands,  85; 
from  the  Cambrian  rocka  of  the  Loi^ 
mynd,  on  some,  95. 

Foucault  (L^on)  on  the  heat  produced  by 
the  influence  of  the  magnet  upon  bodies 
in  motion,  11. 

Fowler  (Dr.  Richard),  an  attempt  to  sohe 
some  of  the  difficulties  of  the  Berkleys 
controversy  by  well-ascertained  physio- 
logical and  psychological  facts,  123. 

France,  on  the  ehiigration  of  the  last  ten 
years  from,  183. 

Frankland  (Prof.)  on  some  organic  eon. 
pounds  containing  metids,  62;  on  a 
mode  of  conserving  the  alkaline  sul- 
phate contained  in  alums,  ih. 

Frdmy  (Prof.  E.)  on  the  extraction  of  me- 
tals from  the  ore  of  platinum,  63. 

Frolich  (Count  D.),  an  analysis  of  some 
of  the  principles  which  regulate  the 
effects  of  a  convertible  paper  currency, 
165. 

Fulton  (James)  on  the  application  tfbt 
ceconomic  and  sanitary  objects)  of  die 
principle  of  "  vivaria  "  to  agrieidture 
and  other  purposes  of  life.  111. 

Furlong  (C.  H.)  on  a  cnileetion  of  lens 
from  Portugal,  106. 

Furnaces,  experiments  on  conbMtion  id. 
209. 


Digitized  byVjOOQlC 


INDBX  IT. 


228 


Gale  (Peter)  on  decimal  arrangement  of 
land  measures,  165. 

Galium  montauum  and  G.  commutatum, 
on,  100. 

Gall  (James,  jun.)  on  improved  mono- 
graphic projections  of  the  world,  148 ; 
on  the  mutual  influence  of  capillary  at- 
traction and  motion  on  projectiles,  and 
its  application  to  the  construction  of  a 
new  iund  of  rifle  shells  and  halls  to  be 
thrown  from  common  guns;  206. 

Galletlev  (J.)  on  a  new  glucocide  con- 
tained in  the  petals  of  a  wallflower,  63. 

Galloway  (R.)  on  the  quality  of  food  of 
artisans  in  an  artificially  heated  atmo- 
sphere, 63 ;  on  the  use  of  phosphate  of 
potash  in  a  salt-meat  dietary,  ib. 

Galvanic  circuit,  on  the  structure  of  shell 
mortars  without  touch-holes  to  be  dis- 
charged by,  207. 

Galvanic  power  to  machinery,  on  an  ap- 
plication of,  208. 

Galvanic  stimuli,  on  the  mode  of  action 
of,  directly  applied  to  the  muscles,  131. 

Ga8-battery«  on  a  new  form  of  the,  15. 

Gemmel  (Rev.  J.)  on  the  deciphering  of 
inscriptions  on  two  seals,  found  by  Mr. 
Layard  at  Koyunjik,  145. 

Geographers,  on  a  universal  alphabet  with 
ordinary  letters  for  the  use  of,  143. 

Geoffraphy,  146. 

Geological  Section,  75. 
.Geology,  on  the  use  of  observations  of 
terrestrial  temperature  for  the  investi- 
gation of  absolute  dates  in,  18. 

Geology  of  the  Dingle  promontory,  Ire- 
land, on  the,  83. 

Geometry,  on  a  more  general  theory  of,  5. 

Germany,  on  the  emigration  of  tne  latit 
ten  years  from,  183. 

Geysers  of  Iceland,  on  the  condition  of 
the  Haukedair,  July  1855,  75. 

Giantess,  on  the  pelvis  of  a  Lapland,  134. 

Gilbart  (J.  W.;  on  the  laws  of  the  cur- 
rency in  Scotland,  166. 

Giraffe,  on  a  curious  pouched  condition 
of  the  Glandulse  Peyerianee  in  the,  122. 

Glacial  phaenomena  of  the  Lake  district  of 
England,  on  the,  80. 

Gladstone  (J.  H.)  on  a  crystalline  deposit 
of  gypsum  in  the  reservoir  of  the  High- 
jgate  waterworks,  63. 

Glandulse  Peyerianse  in  the  girafle,  on  a 
curious  pouched  condition  of  the,  122. 

Glasgow,  on  ancient  canoes  found  at,  80 ; 
on  the  flowering  of  Victoria  Regia  in  the 
Royal  Bofanic  Garden  at,  102 ;  on  the 
vivaria  now  exhibited  in  the  City  Hall, 
114;  statistics  of  a  grammar-school 
class  of  115  boys  at,  192. 


Glass,  on  the  phaenomena  of  decomposed, 

10. 
Globe,  on  the  meridional  and  symmetrical 

structure  of  the,  83 ;  on  the  preadamitie 

condition  of  the,  148. 
Glucocide,  on  a  new,  contained  in  tht 

petals  of  a  wallflower,  63. 
Glycerine,  on  a  process  for  obtaining  and 

purifying,  75. 
Glyde  (J.,  jun.)  on  the  localities  of  crime 

in  Sufiblk,  167. 
Gold,  the  price  of  silver  of  late  years  does 

not  afibrd  an  accurate  measure  of  the 

value  of,  198. 
Gold-bearing  districts  of  the  world,  on 

the,  83. 
Gorman  (William)  on  a  momentum  en- 
gine, 206 ;  on  a  pressure  water-meter, 

207. 
Granite,  on  a  lately  discovered  tract  of, 

in  Arran,  80. 
Great  Britain,  on  the  Pterygotos  beds  of, 

89 ;  an  attempt  to  classify  the  flowering 

plants  and  ferns  of,   99;    specimens 

illustrating  the  distribution  of  plants  iD| 

100. 
Green  (Dr.)  on  a  machine  for  polishing 

specula,  11. 
Guarani  man,  on  an  episcaphoid  bone  in 

both  hands  of  a,  134. 
Guns,  on  a  screw-vent  for  turning  spiked^ 

into  use,  208. 
Gutta  nercha,  on  the  artiflcial,  103. 
Guv  (William  A.)  on  the  fluctuations  in 

the  number  of  births,  deaths,  and  mar* 

riages,  and  in  the  number  of  deaths 

from  special  causes  in  the  metropolis, 

durine  the  last  fifteen  years,  1840  to 

1854  mclusive,  167. 
Gymnastic  education,  on  the  application 

of  physiological  principles  to,  134. 
Gyosum,  on  a  crystalline  deposit  of,  in 

tne  reservoir  of  the  Highgate  watei^ 

works,  63. 

Haefiely  (Ed.)  on  the  compounds  of  tin 
with  arsenic,  64. 

Haidinger  (William)  on  the  optical  pro- 
perties of  cadmacetite,  1 1 . 

Hailstorms  in  India,  on  remarkable,  31. 

Hamilton  (Sir  W.  R.)  on  the  conception 
of  the  enharmonic  quaternion,  and  on 
its  application  to  the  theory  of  involu- 
tion m  space,  7. 

Hancomia  speciosa,  on  the,  103. 

Harbours,  on  the  importance  of  perio- 
dical engineering  surveys  of  tidal,  147, 
205. 

Harkness  (Prof.)  on  the  cleavase  of  the 
Devonians  of  the  south  of  Ir^and,  82; 
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on  the  lowest  sedimentary  rocks  of 
Scotland,  82;    on  the  geology  of  the 
Dingle  promontory,  Ireland,  83. 
Hartlepool  pier  and  port  as  a  harbour  of 

refuge,  on,  149. 
HartweD  observatory,  photograph  of  the, 

exhibited,  12. 
Haukedalr  geysers  of  Iceland,  on   the 

condition  of  the,  75. 
Heat,  on,  7 ;  on  an  analogy  between,  and 
electricity,  10;  on  the,  produced  by  the 
influence  of  the  magnet  upon  bodies  in 
motion,  1 1 . 
Hectocotylus,  on  the,  127. 
Henderson  (Andrew)  on  the  measurement 

of  ships,  207. 
Hibbert  (Dr.)  on  the  freshwater  lime- 
stone of,  91. 
Highgate  waterworks,   on  a  crystalline 
deposit  of  gypsum  in  the  reservoir  of 
the,  63. 
Highland  border,  on  the  structure  and 
mutual  relationships  of  the  older  rocks 
of  the,  96. 
Himalayas  of  Kemaon,  notices  of  jour- 
neys in  the,  152. 
Hindti-Chinese  nations  and  Siamese  rivers, 

notes  on  the,  149. 
Hip-joint,  on  the  use  of  the  round  liga- 
ment of  the,  135. 
Holden  (M.)  on  working  a  steam-engine 

with  rarefied  air,  207. 
Homologies,  on  the,  of  Lepismidse,  110; 

on  the  vertebral,  in  animals,  1 28. 
Hopkins  (Evan)  on  the  optical  illusions  of 
the  atmospheric  lens,  12;  on  the  gold- 
bearing  districts  of  the  world,  83  ;  on 
the  meridional  and  symmetrical  struc- 
ture of  the  globe,  its  superficial  changes, 
and  the  polarity  of  all  terrestrial  opera- 
tions, 83. 
Human  body,  on  the  form  and  dimensions 
of  the,  127;  on  the  action  of  the  carbo- 
azotic  acid  and  the  carbo-azotates  on 
the,  121. 
Hurricanes  in  the  West  Indies  and  the 
North  Atlantic  from  1493  to  1855,  on, 
150. 
Hydrogen,  sulphuretted,  on  the  action  of, 

on  salts  of  zinc  and  copper,  51. 
Hygrometer,  improvements  on   a  dew- 
point,  38. 

Ice-action  observed  in  the  north  of  Scot- 
land, on  evidences  of,  88. 

Iceland,  on  the  condition  of  the  Hauke- 
dalr geysers  of,  75. 

Ichthyolites,  discovery  of,  in  the  tilestones 
of  Kington,  78. 

Ichthyosaurus,  on  the  discovery  of,  and 


other  fossils  in  the  late  Arctic  aearchiog 
expedition,  1852-54,  79. 

India,  on  remarkable  hailstorms  in,  31. 

India-rubber,  on,  103. 

Insects,  on  the  development  of  «ex  in 
social.  111. 

Inskip  (J.  M.),  account  of  the  exploratioD 
of  the  Isthmus  of  Darien,  under  Cap- 
tain Prevost,  148. 

Intestine,  on  the  occurrence  of  leadne 
and  tyrosine  in  tlie  contents  of  the,  124. 

Intestines,  on  a  peculiar  structure  lately 
discovered  in  the  epithelial  cells  of  the 
small,  126. 

Iodine,  on  the  manufacture  of,  from  kelp, 
69. 

Ireland,  on  the  cleavage  of  the  Devonians 
of  the  south  of,  82 ;  results  deduciUe 
from  the  report  on  the  statics  of  dis- 
ease in,  164. 

Iron,  on  the  electric  qualities  of  magnet- 
ized, 19;  on  the  manufacture  of,  by 
purified  coke,  49;  on  the  titaniferous, 
of  the  Mersey  shore,  61. 

Iron  ores  called  **  brass,"  on  the  chemi- 
cal composition  of  some,  66. 

Iron  trade,  on  the  progress,  extent  and 
value  of  the,  of  the  west  of  Scotland,  193. 

Jacob  (W.  S.)  on  certain  anomalies  pre- 
sented by  the  binary  star  70  Ophiuchi, 
25. 

Jamaica,  on  the  condition  of  the  laboor- 
ing  population  of,  as  connected  with 
the  present  state  of  landed  property  in 
that  district,  197. 

Jamieson  (Robert)  on  a  compass  inde- 
pendent of  local  attraction,  207. 

Jardine  (Sir  W.,  Bart.)  on  the  Coregoni 
of  Scotland,  111. 

Johnson  (M.  J.)  on  the  detection  and 
measurement  of  atmospheric  electricity 
by  the  photo-bnrograph  and  thermo- 
graph, 40. 

Johnson  (Richard)  on  alloys,  50. 

Joule  (J.  P.),  experiments  with  a  large 
electro-magnet,  12. 

Juvenile  delinquency,  on,  173. 

Kaffraria,  journey  across  the  rivers  of 
British,  147. 

Kelp,  on  the  manufacture  of  iodine  from, 
69. 

Kemaon,  notices  of  journeys  in  the  Hima- 
layas of,  152. 

Kolliker  (Prof.)  on  transparent  fishes  from 
Messina,  111;  on  the  occurrence  of 
leucine  and  tyrosine  in  the  pancreatic 
fluid  and  contents  of  the  intestine,  124; 
on  the  physiology  of  the  spermatozoa, 
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125;  on  the  Trichomonas  vaginalis  of 
Donn^,  i6. ;  on  a  peculiar  structure 
lately  discovered  in  the  epithelial  cells 
of  the  small  intestines,  together  with 
■ome  observadous  on  the  absorption  of 
fat  into  the  system,  126;  on  the  Hec- 
tocotylus,  or  male  of  the  Argonaut,  127. 
Koyunjik,  on  deciphering  the  inscriptions 
on  two  seals  found  by  Mr.  Layard  at, 
145. 

Laing  (James)  on  a  new  air-pump  exhi- 
bited by,  207. 
Lake  district  of  England,  on  the  glacial 
pheenomena  of  the,  60. 

Lamlash  Bay,  Isle  of  Arran,  on  the  occur- 
rence of  the  pentacrinoid  larva  of  Co- 
matula  rosacea  in,  1 07. 

Land  measures,  on  decimal  arrangement 
of,  165. 

Lanc^age,  on  a  philosophic  universal,  145. 

Lankester  (Dr.),  exhibition  of  the  model 
of  a  dredge  by  Mr.  Dempster,  118; 
exhibition  of  photographs  on  glass,  of 
histological  and  natural  history  objects 
by  Mr.  Redfem,  id. 

Lanza  (Signer)  on  the  formations  of  Dal- 
matia,  83. 

Lapland  giantess,  on  the  pelvis  of  a,  134. 

Layard  (Mr.)  on  deciphering  the  inscrip- 
tions on  two  seals  found  by,  at  Koyun- 
jik, 145. 

Leitch  (Rev.  William)  on  the  develop- 
ment of aex  in  sociai insects.  111. 

Lens,  on  the  optical  illusions  of  the  atmo- 
spheric, 12. 

Lepismidce,  on  the  homologies  of,  110. 

Lesmahagow,  on  new  forms  of  Crustacea 
from  the  district  of,  96. 

Leucine,  on  the  occurrence  of,  in  the  pan- 
creatic 6uid8  and  contents  of  the  in- 
testine, 124. 

Lichens,  on  ^  commercial  uses  of,  64. 

Liebig  (Baron  von),  exhibition  of  a  larse 
bar  of  aluminium,  64 ;  on  a  new  mode 
of  making  bread  introduced  into  Ger- 
many, ib,;  on  a  new  form  of  cyanic 
acid,  ib. 

Life  table,  on  a  mechanical  process  by 
which  a,  commencing  at  birth,  may  be 
converted  into  a  similar  table,  com- 
mencing at  any  other  period  of  life,  163. 

Light,  7 ;  photochemical  researches,  with 
reference  to  the  laws  of  the  chemical 
action  of,  48 ;  on  the  action  of,  on  the 
germination  of  se'eds,  56 ;  influence  of, 
on  the  germination  of  plants,  103. 

Limestone,  on  the  freshwater,  of  Dr.  Hib- 
bert,  91 ;  on  itome  of  the  mechanical 
structures  of,  97. 

1855. 


Lindsay  (Dr.  A.  L.)  on  the  commercial 
uses  of  lichens,  64. 

Liquors,  on  certain  curious  motions  ob- 
servable on  the  surfaces  of,  16. 

Lithographs,  on  a  process  for  obtaining, 
by  the  photographic  process,  69. 

Livingston  (Dr.),  extracts  from  letters 
describing  his  journey  across  tropical 
Africa,  148. 

Locke  (John)  on  the  agricultural  labourers 
of  England  and  Wales,  their  inferiority 
in  the  social  scale,  and  the  means  of 

'   effecting  their  improvement,  171. 

Longmynd,  on  some  fosFiU  from  the  Cam- 
bnan  rocks  of  the,  95. 

Lowe  (B.  J.)  on  the  force  of  the  wind  in 
July  and  August  1855,  as  taken  by  the 
"  atmospheric  recorder  "  at  the  Beeston 
observatory,  40;  singular  mortality 
amongst  the  swallow  tribe,  112. 

Ludlow  rock  of  Ludlow,  on  a  phyllopod 
crustacean  in  the  upper,  98. 

Macadam  (Dr.  Stevenson)  on  the  chemi- 
cal composition  of  the  Craters  of  the 
Clyde,  64. 

Macdonald  (Dr.  William)  on  the  verte- 
bral homologies  in  animals,  1 28. 

Macdonald  (James)  on  the  form  and  di- 
mensions of  the  human  body,  as  ascer- 
tained by  a  universal  measurer  or  an- 
drometer,  127. 

MacDonald  (Prof.)  on  the  preadamitic 
condition  of  the  globe,  148. 

Macdonald  (Prof.)  on  the  structure  of  shell 
mortars  without  touch-hole,  to  be  dis- 
charged  by  galvanic  circuit,  207. 

MacgilTivray,  (Dr.)  exhibition  of  a  copy 
of  the  "  Natural  History  of  Deeside  and 
Braemar*'  by  'Jie  late,  118. 

Machinery,  on  an  application  of  galvanic 
power  to,  208. 

M 'Andrew  (Robert)  on  the  Brachiopoda 
observed  in  a  dredging  tour  on  the 
coast  of  Norway,  106 ;  exhibition  of 
zoophytes,  mollusca,  &c.  observed  on 
the  coast  of  Norway,  in  the  summer  of 
1855,113. 

M'Callum  (Rev.  A.  K.)  on  juvenile  delin- 
quency— its  principal  causes  and  pro- 
posed cure,  as  adopted  in  the  reforma- 
tory schools,  173. 

M'Clelland  (James)  on  measures  relating 
to  the  adoption  of  the  family  and  agri- 
cultural system  of  training  in  the  re- 
formation of  criminal  and  destitute 
children,  179.  > 

M'Cormac  (Dr.)  on  the  origin  of  tuber- 
cular consumption,  131. 

Mackworth  (Herbert)  on  the  mctra,  207 
15 
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Maclagan  (Dr.)  on  the  composition  of 
bread,  66. 

Madaren  (C.)  on  the  excayation  of  cer- 
tain river  channels  in  Scotland,  83. 

Macvicar  (Rev.  J.  6.)  on  the  possibility 
of  representing  by  diagrams  the  prin- 
cipal functions  of  the  molecules  of 
bodies,  66. 

Magnet,  on  the  heat  produced  by  the  in- 
fluence of  the^upon  bodies  in  motion,  1 1 . 

Magnetism,  7 ;  elucidations  of  the,  of 
iron  ships,  and  its  changes,  12. 

Maffnets,  on  the  making  and  magnetising 
of  steel,  10. 

Mair  (Robert)  on  an  application  of  gal- 
Tanic  power  to  machinery,  208. 

Malcolm  (Dr.)  on  the  influence  of  factory 
life  on  the  health  of  the  operative,  as 
founded  upon  the  medical  statistics  of 
this  class  at  Bel£ut,  171. 

Mammals,  on  the  Fornix  cerebri  in,  133. 

Man,  on  the  Antrum  pylori  in,  132;  on 
the  Fornix  cerebri  in,  133. 

Manatus  Senegalensis,  skull  of  a,  116. 

March  (Dr.)  on  a  screw-vent  for  turning 
spiked  guns  into  use,  208. 

Marine  aerated  freshwater  i^paratus,  on 
the,  68. 

Matter,  on  the  absorption  of,  by  the  sur- 
faces of  bodies,  9. 

Matthiessen  (A.)  on  the  metals  of  the 
alkaline  earths,  66, 

Maury's  pilot-charts,  on  the  wind-charts 
of  the  Atlantic  compiled  from,  39. 

Measures  of  this  country,  on  a  plan  fbr 
simplifying  and  improving  the,  184. 

Meat  dietary,  on  the  use  of  phosphate  of 
potash  in  a  salt,  63. 

Mechanical  science,  201. 

Medical  science,  on  the  application  of 
statistics  to  questions  of,  155. 

Medina,  account  of  a  visit  to,  from  Suez, 
by  way  of  Jambo,  147. 

Medusse,  on  sea,  117. 

Meriones,  on  the  species  of,  found  in 
Nova  Scotia,  110. 

Mersey  shore,  on  the  titaniferous  iron  of 
the,  61. 

Messina,  on  transparent  flshes  from.  111. 

Metals,  on  the  efiects  of  mechanical  strain 
on  the  thermo-electric  qualities  of,  17; 
on  some  organic  compounds  containing, 
62 ;  on  the  extraction  of,  from  the  ore 
of  platinum,  63 ;  on  the,  of  the  alka- 
line earths,  66. 

Metamoiphic  rocks  of  Scotland,  on  the 
subdivisions  of  the,  92. 

Meteorology,  30 ;  of  the  United  States 
and  Canada,  42. 

Meteors,  25. 


Metra,  on  the,  207. 

Mica,  on  the  existence  of  Acari  in,  9. 

Michelson  (Dr.)  on  the  flowera  and  Tcge- 
tation  of  the  Crimea,  106. 

Microscope,  on  new  forms  of,  12. 

Mid-Lothian,  on  sections  of  foaails  from 
the  coal-formation  of,  80. 

Miles  r  Rev.  C.  P.  M.^  on  the  fiiona  of  the  i 
Clyae,  and  on  the  vivaria  now  ex-  I 
hibited  in  the  City  Hall,  Glasgow,  1 14.       ^ 

Miller  (Hugh)  on  the  lesa-known  fbssfl 
floras  of  Scotland,  83. 

Miller  (John),  fossil  plants  of  the  old  red 
sandstone  of  Caithness,  85. 

Mills  (George)  on  manoeuvring  frteamen, 
208. 

Mineral  substances,  on  the  compositiin 
of  two,  employed  as  pigments,  70. 

Moffat  (Dr.  Thomas)  on  the  action  of 
the  carbo-azotic  acid  and  the  carbo- 
azotates  on  the  human  body,  121. 

Molecular  elaboration  in  organized  bodies^ 
on  the  law  of,  119. 

Molecules  of  bodies,  on  the  posaihillty  of 
representing  by  diagrams  the  principal 
functions  of  the,  66. 

MoUusca  observed  on  the  coast  of  Nor- 
way, 1 13. 

Momentum  engine,  on  a,  206. 

Monies  of  this  country,  on  a  plan  for 
simplifying  and  improving  the,  184. 

Monographic  projections  of  the  world,  on 
improved,  148. 

Mont  Blanc,  account  of  the  ascent  of,  by 
a  new  route  horn  the  side  of  Italy,  150. 

Moon,  on  the  chronology  of  the  Ibrmatiofi 
of  the,  28. 

Mortali^,  on  the  physiological  law  of, 
and  on  certain  deviations  from  it,  160; 
on  the  progressive  rates  of,  as  occurring 
in  all  ag^es,  186. 

Mortars  without  touch-hole,  on  the  struc- 
ture of  sheU,  to  be  discharged  by  gal- 
vanic circuit,  207. 

Mossotti  (Prof.)  on  the  calculation  of  an 
observed  eclipse  or  occultation  of  a 
star,  26. 

Mounsey  (J.  C.)  on  a  singular  iridescent 
phsenomenon  seen  on  Windermere 
Lake,  Oct.  24,  1851,41. 

Murchison  (Sir  R.  I.)  on  the  relations  of 
the  crystalline  rocks  of  the  North  High- 
lands to  the  old  red  sandstone  of  that 
region,  and  on  the  recent  discoveries 
of  fossils  in  the  former  by  Mr.  C.  Peach, 
85 ;  new  geological  map  of  Europe,  88. 

Murray  (Andrew)  on  the  recent  addi- 
tions to  our  knowledge  of  the  zoology 
of  Western  Africa,  1 14. 

Muscles,  on  the  mode  of  action  of  gal- 
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Tanie  stimiili  direody  applied  to  the, 
13J ;  of  the  extremitiet  of  birds,  137. 

Nacbot  (M.)  on  new  forms  of  microeoope, 
adapted  for  physiological  demonstra- 
tion, 12. 

Napier  (J.  R.)  ou  a  new  method  of  drying 
timber,  208 ;  on  a  simple  boat  plug,  ib,; 
description  of  the  launch  of  the  steamer 
"Persia/'  ib. 

National  establishments,  on  an  improTed 
mode  of  keeping  accounts  in  our,  159. 

National  strength^  as  tested  by  the  num- 
bers, ages  and  industrial  qualifications 
of  the  people,  on  our,  199. 

"  Natural  ^story  of  Deeside  and  Brae- 
mar,"  by  the  late  Dr.  MacgiDivray,  and 
edited  by  Dr.  Lankester,  a  copy  ex- 
hibited, 118. 

Negretti  and  Zambra,  on  the  new  maxi- 
mum thermometer  of,  24.     « 

Nelson  (Dr.  H.)  on  the  fecundation  of 
the  ova  in  Asoaris  mystax,  131. 

Newfoundland,  return  of  civil  actions, 
and  civil  and  criminal  prosecutions  and 
informations  in  the  circuit  for  the  north- 
em  district  of,  during  29  years,  191. 

Newmarch  (William)  on  the  emigration 
of  the  last  ten  years  from  the  United 
Kingdom,  and  nrom  France  and  Ger- 
many, 183;  remarks  on  two  lectures 
delivered  at  Oxford  by  the  Professor  of 
Political  £conomy,  in  a  paper  "  On  the 
Loans  raised  by  Mr.  Pitt  nrom  1793  to 
1801,"  lA. 

Nervous  system,  on  an  abnormal  condi- 
tion of  the,  121. 

Nichol  (Prof.)  on  the  chronology  of  the 
formation  of  the  moon,  28 ;  on  climato- 
logical  elements  in  the  western  district 
of  Scotland,  42. 

Nicholson  (£.  Chambers)  on  the  chemical 
composition  of  somcr  iron  ores  called 
''brass"  occurring  in  the  coal-mea- 
sures of  S.  Wales,  66, 

Nicol  (Prof.  James),  new  geological  map 
of  Europe,  88 ;  on  striated  rocks  and 
other  evidences  of  ice- action  observed 
in  the  north  of  Scotland,  ib. 

Niger,  on  the  late  expedition  up  the 
river,  146. 

Normandy  (Dr.)  on  the  marine  aerated 
freshwater  apparatus,  68. 

Norway,  on  the  relations  of  the  Silurian 
and  metamorphio  rocks  of  the  south  of, 
82 ;  on  the  Brachiopoda  observed  in 
a  dredging  tour  with  Mr.  M' Andrew  on 
the  coast  of,  106 ;  exhibition  of  soo- 
phytes,  mollusca,  &c.  observed  on  the 
coast  of,  in  the  summer  of  1855,  113. 


Notation,  on  mechanical,  203. 

Nova  Scotia,  on  the  fossils  of  the  coal- 
formation  of,  81 ;  on  the  species  of 
Meriones  and  Arvicolae  found  in,  110. 

Object-glass,  on  the  achromatiam  of  a 
double,  14. 

Observatory,  on  the  establishment  of  a 
magnetic,  meteorological  and  astrono- 
mical, on  the  mountain  of  Augusta 
Mullay,  in  Travancore,  25. 

Ocean,  on  the  probable  maximum  depth 
ofthe,  81,  99. 

Oliphant  (W.)  on  the  skull  of  a  Manatus 
Senegalensis,  116. 

Op{>ert  (Dr.  Julius),  geographical  and 
historical  results  of  Uie  French  scien- 
tific expedition  to  Babylon,  148. 

Orbitolites  oomplanatus,  on  the  structure 
and  development  of,  107. 

Organic  compounds  containing  metals, 
on  some,  62. 

Organized  bodies,  on  the  law  of  molecular 
elaboration  in,  119. 

Ormeshead,  on  the  geology  of  the  district 
of  Great  and  LitUe,  94. 

Osborn  (Capt  Sherard)  on  the  late  Arc- 
tic expeditions,  149. 

Outram  (Sir  B.  F.)  on  Hartlepool  pier 
and  port  as  a  harbour  of  refuge,  149. 

Ova,  on  the  signification  of  the  so-called, 
of  the  Hippocrepian  Polysoa,  118;  on 
the  fecundation  of  the,  in  Asoaris  my* 
stax,  131 ;  on  the  structure  of  the,  of 
fishes,  ib. 

Page  (D.)  on  the  Pteryffotus  and  Ptery- 

gotus  beds  of  Great  Britain,  89 ;  on 
^e  ftreshwater  limestone  of  Dr.  Hib- 

bert,  91 ;  on  the  subdivisions  of  the 

palaeozoic  and  metamorphic  rocks  of 

Scotland,  92. 
Palaeozoic  and  metamorphic  rocks  of  Soot- 
land,  on  the  subdivisions  of  the,  92. 
Paper  currency,  an  analysis  of  some  of 

the  principles  which  regulate  the  effects 

of  a  convertible,  165. 
Paper  pulp,  on  Papyrus,  Bonapartea,  and 

other  plants  which  can  furnish  fibre 

for,  104. 
Papyrus,  for  furnishing  fibre  for  paper 

pulp,  on,  104. 
Pare  (William)  on  "  equitable  villages  " 

in  America,  183. 
Paris,  on  the  machinery  of  the  Universal 

Exhibition  of,  206. 
Parkes  (Harrv)  on  the  Hmdd-Chinese 

nations  and  Siamese  rivers,  with  an 

account  of  Sir  John  Bowring's  mission 

to  Siam,  149. 
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Padey  (Lieut-Gen.  Sir  C.)  on  a  plan  for 
timpUfying  and  improving  the  roea- 
•uret,  weighUy  and  monies  of  thit  eonn- 
trj,  without  materially  altering  the 
present  standards,  184. 

Patent  laws,  on  the  operation  of  the,  208. 

Paterson  (Rev.  Dr.)  on  the  cultivation  of 
sea-sand  or  sand-hills,  1 1 8. 

Patterson  (Mr.),  xoological  diagrams  pre- 
pared by  him  for  the  Government  de- 
partment of  science  and  art,  118. 

Peach  (Charles)  on  fossils  in  the  crystal- 
line rocks  of  the  North  Highlands,  85. 

Pennsylvania,  on  some  reptilian  footprints 
from  the  carhoniferous  strata  of,  95. 

Penny  (Dr.  F.)  on  a  simple  volumetric 
process  for  the  valuation  of  cochineal, 
68 ;  on  the  manufacture  of  iodine  and 
other  products  from  kelp,  69 ;  on  the 
composition  and  phosphorescence  of 
plate-sulphate  of  potash,  ib, 

"  Persia,"  aescription  of  the  launch  of  the 
steamer,  208. 

Phanerogamous  plants,  on  impregnation 
in,  106. 

Phillips  (Prof.)  on  certain  trap  dykes  in 
Arran,  94. 

Phosphorescence  of  plate-sulphate  of  pot- 
ash, on  the  composition  and,  69; 

Phosphorus  in  organic  compounds,  on  a 
method  of  determining  sulphur  and,  in 
one  operation,  73. 

Photo-barograph,  on  the  detection  and 
measurement  of  atmospheric  electri- 
city by  the,  40. 

Photochemical  researches  with  reference 
to  the  laws  of  the  chemical  action  of 
light,  48. 

Photographic  process,  on  obtaining  litho- 
graphs by  the,  69. 

Photographic  researches,  on,  48. 

Photographs,  on  the  fixing  of,  7 ;  ezhihi- 
'tion  of  histological  and  natural-history 
objects  on  glass,  by  Dr.  Redfem,  118. 

Physiology,  118. 

Pigments,  on  the  composition  of  two  mi- 
neral substances  employed  as,  70. 

Plants,  on  the  remains  of,  in  calcareous 
spar,  fVom  King's  0)unty,  Ireland,  9; 
fossil,  from  the  old  red  sandstone  of 
Caithness,  85 ;  an  attempt  to  classify 
the  flowering,  of  Great  Britain,  accord- 
ing to  their  geognostic  relations,  99 ; 
specimens  illustrating  the  distribution 
of,  in  Great  Britain,  100;  on  the  in- 
fluence of  light  on  the  germination  of, 
103;  on  impregnation  in  phaneroga- 
mous, 106. 

Platinum,  on  the  extraction  of  metals 
from  the  ore  of,  63. 


Poey  (Sefior  Andrea)  OB  htirricHMi  ii  d» 
West  Indies  and  the  NotA  Adotk 
from  1493  to  1855,  15a 

Polyneiia,  on  the  eCfanoloflr  o^  141. 

Polystereopticon,  on  the,  10. 

Polysoa,  Hippoerepian,on  the  iiiftBiiii  liiiM 
of  the  so-called  ova  of  the,  aad  oe  ^ 
development  of  the  proper  enahiyo  ia 
theee  animals,  118. 

Poole  (H.)  on  a  recent  geological  swej 
of  the  region  between  ConataatiBsplt 
and  Broussa,  in  Asia  Minor,  ia  ueank 
of  coal,  94. 

Portugal,  collection  of  ferns  froniy  106. 

Portuguese  possessions  of  8. W.  Afi^,  on 
the,  147. 

Potash,  on  the  use  of  phosphate  ol^  in  a 
salt-meat  dietary,  63;  on  the'cCeoifMi- 
sition  and  phosphorescence  of  plate- 
sulphate  of,  69. 

Potato  creps,  on  the  preservation  of  the,  54. 

Pottery,  on  inscriptions  in  unknown  dia- 
racters  on  Roman,  discovered  in  En- 
gland, 146. 

Prevost((}ant«),  account  of  the  ezploraCion 
of  the  Istnmus  of  Darien  under,  148. 

>Price  (David  S.)  on  the  chemical  oonpo- 
sition  of  some  iron  ores  called  **  brass" 
occurring  in  the  coal-measures  of  S. 
Wales,  66. 

Price  (John)  on  the  eeology  of  the  district 
of  Great  and  Little  Ormeshead,  94. 

Price  (J.),  notes  on  animals,  117. 

Projectiles,  on,  203;  on  the  mutoal  in- 
ffuence  of  capillary  attraction  and 
motion  on,  206. 

Pterygotus  and  Pterygotus  heds  of  Great 
Britain,  on  the,  89. 

Pump,  on  a  centrifugal,  erected  in  Ja- 
maica, 210. 

Quartz  formation,  on  the  auriferous,  of 
Australia,  81. 

Quaternion,  on  the  conception  of  the,  and 
on  its  application  to  the  theoiy  of  in- 
volution in  space,  7. 

Railroad,  on  the  superficial  deposits  laid 
open  by  the  cuttings  on  the  Inverness 
and  Nairn,  78. 

Railways  and  their  varieties,  on,  202. 

Rain,  on  the  fall  of,  at  ArbroaUi,  30. 

Rainbow  seen  after  sunset,  on  a,  38. 

Rain-falls,  on,  for  a  series  of  years  at 
home  and  in  fore^  countries,  45. 

Ramsay  (I'rof.  A.  C.^  on  a  prpcees  for 
obtaining  lithographs  by  the  photogra- 
phic process,  69;  on  the  commence- 
ment and  prc^ess  of  the  geological 
survey  in  Scotland,  95. 
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I      lUmMy  (J.  N.)i  account  of  the  ascent  of 
\  MoQt  Blano  by  a  new  route  from  the 

side  of  Italy,  150. 
Rankine  (W.  J.  Macquorn),  opening  re- 
marks on  the  objects  of  the  Mechanical 
Section,  201 ;   concluding  address  to 
the  Mechanical  Section,  211 ;  on  prac- 
tical tables  of  the  latent  heat  of  vapours, 
208 ;  on  the  operation  of  the  patent 
laws,  ib, 
Bansoni  (Dr.  W.  H.)  on  the  structure  of 
the  ova  of  fishes,  with  especial  refer- 
ence to  the  micropyle,  and  the  phaeno- 
mena  of  their  fecundation,  131. 
Rathbone  (Theodore  W.)  on  decimal  ac- 
counts and 'coinage,  184. 
Redfem  (Dr.),  exhibition  of  photographs 
on  glass  by,  of  histological  and  natural- 
history  objects,  118. 
Reid  (John)  on  the  progressive  rates  of 
mortality,   as  occurring  in,  all  ages, 
and  on  certain  deviations,  186. 
Remak  (Prof.)  on  the  mode  of  action  of 
galvanic  stimuli  directly  applied  to  the 
muscles,  131. 
Rennie  (G.)  on  the  effects  of  screw  pro- 
pellers when  moved  at  different  velo- 
cities and  depths,  209. 
Retzius  (Prof.)  on  the  Antrum  pylori  in 
man  and  animals,  132 ;  on  the  peculiar 
development  of  the  Vermis  cerebelli  in 
the  albatros,  133 ;  on  the  Fornix  ce- 
rebri in  man,  mammals  and  other  ver- 
tebrata,  ib. ;  on  the  pelvis  of  a  Lapland 
giantess,  1«34  ;  on  an  episcaphoid  bone 
in  both  hands  of  a  Guarani  man,  ib. ;  on 
Celtic,  Sclavic  and  Aztec  crania,  145. 
Rifle-shells  and  balls,  new  kmd  of,  206. 
River  channels  in  Scotland,  on  the  exca- 
vation of  certain,  83. 
Robertson  (Capt.),  ascent  of  the  mountain 

Sumeru  Parbu^  150. 
Rocks,  on  an  indirect  method  of  ascer- 
taining the  presence  of  phosphoric  acid 
in,  56 ;  on  the  lowest  sedimentary,  of 
Scotland,  82 ;  on  the  relations  of  the 
Silurian  and  metamorphio,  of  the  south 
of  Norway,  ib, ;  on  the  relations  of  the 
crystalline,  of  the  North  Highlands,  to 
the  old  red  sandstone  of  that  region, 
85 ;  striated,  observed  in  the  north  of 
I  Scotland,  88;  on  the  subdivisions  of 

I  the    palaeozoic  and   metamorphic,   of 

I  Scotland,  92;    on  the  structure  and 

I  mutual  relationships  of  the  older,  of 

I  the  Highland  border,  96 ;  on  the  bUst^ 

I  ing  and  quarrying  of,  209. 

Rf^ers  (Prof.  H.  D.)  on  some  reptilian 
footprints  from  the  carboniferous  strata 
of  Pennsylvania,  95;  on  the  geology 


of  the  United  States,  ib. ;  on  some  of 
the  geological  functions  of  the  winds, 
illustrating  the  origin  of  salt,  &c.,  ib. 

Romans,  on  the  forms  of  the  crania  of 
the  ancient,  142. 

Roscoe  (Dr.  Henry),  photochemical  re- 
searches with  reference  to  the  laws  of 
the  chemical  action  of  liffht,  48. 

Ross  (Rear- Admiral  Sir  John)  on  the 
aurora  borealis,  42. 

Roth  (Dr.)  on  the  application  of  phvsio* 
logical  principles  to  gymnastic  educa- 
tion, 134. 

Rowney  (T.  H.)  on  the  composition  of 
two  mineral  substances  employed  as 
pigments,  70;  on  the  composition  of 
vimdyke-brown,  ib. 

Russell  (R)  on  the  meteorology  of  the 
United  States  and  Canada,  42. 

Russian  produce,  the  efl^t  of  the  war  in 
Russia  and  England  upon  the  principal 
articles  of,  195. 

Salter  (J .  W.)  on  the  geology  of  the  arctic 
regions,  211;  on  some  fossils  from 
the  Cambrian  rocks  of  the  Longmynd, 
Shropshire,  95. 

Sand-hills,  on  the  cultivation  of,  118. 

Sandland  (J.  D.)  on  sea  Medusae,  117. 

Sandstone,  red,  of  the  North  Highlands, 
on  the  relations  of  the  crystallme  rocks 
of  that  region  to  the,  85. 

Schlagintweit  (Adolphe  and  Robert),  no- 
tices of  journeys  in  the  Himalayas  of 
Kemaon,  152. 

Schlossberger  (Prof.)  on  the  chemistry  of 
foetal  life,  135. 

Sclavic  crania,  on,  145. 

Scoresby  (Dr.  William)  on  the  magnetbm 
of  iron  ships  and  its  changes,  12. 

Scotland,  on  climatol<M;ical  elements  in 
the  western  district  o^42;  on  the  lowest 
sedimentary  rocks  of,  82 ;  on  the  less 
known  fossil  floras  of,  83 ;  on  the  exca- 
vation of  certain  river  channels  in,  ib,; 
on  striated  rocks  and  other  evidences 
of  ice-action  observed  in  the  north  of, 
88 ;  on  the  subdivisions  of  the  palaeo- 
zoic rocks  of,  92 ;  on  the  fauna  of  the 
lower  Silurians  of  the  south  of,  99 ;  on 
the  commencement  and  progress  of  the 

geological  survey  in,  95 ;  remarks  on  the 
ora  of,  100;  on  the  Coregoni  of.  111; 
on  the  laws  of  the  currency  in,  166; 
on  the  progress,  extent  and  value  of  the 
coal  and  iron  trade  of  the  west  of,  193. 
Screw  propellers,  effects  of,  when  moved 

at  different  velocities  and  depths,  209. 
Screw-vent  for  turning  spiked  guns  into 
use,  on  a,  208. 
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Sea,  on  altitude  observations  at,  29. 
Sea-sand,  on  the  cultivation  of,  118. 
Seals,  on  deciphering  inscriptions  on  two, 
found  by  Mr.  Layard  at  Koyunjik,  145. 
Seeds,  on  the  action  of  b'ght  on  the  ger- 
mination of,  56. 
Ships,  on  the  deviations  of  the  compass  in 
iron,  10 ;  on  the  magnetism  of  iron,  and 
its  changes,  12 ;  on  the  measurement  ot, 
207. 
Siam,  Sir  John  Bowring's  mission  to,  149. 
Sierra  Leone,  prevailing  diseases  of,  164. 
Sij^ats,  on  the  transmission  of  time,  29. 
Sificates,  metallic,  on  the  action  of  sul- 

phurets  on,  at  high  temperatures,  62. 
Silurian  and  metamorphic  rocks  of  the 
south  of  Norway,  on  the  relations  of 
the,  82. 
Silurians  of  the  south  of  Scotland,  on  the 

fiuma  of  the  lower,  99. 
Silver,  its  price  of  late  years  does  not 
afford  an  accurate  measure  of  the  value 
of  Rold,  198. 
Sim  (Williaro)  on  the  blasting  and  quarry- 
ing of  rocks,  209. 
Simmonds  (P.  L.)  on  rain-falls  for  a  series 
of  years  at  home  and  in  foreign  coun* 
tries,  45 ;  on  the  growth  and  commer- 
cial progress  of  the  two  Pacific  states  of 
California  and  Australia,  188. 
Skull  of  a  Manatus  Senegalensis,  116. 
Slimon  (R.)  On  new  forms  of  Crustacea 

from  Uie  district  of  Lesmahagow,  96. 
Smidi  (C.  Roach)  on  a  Roman  sepuloral 
inscription  on  an  Anglo-Saxon  urn  in 
the  Faussett  collection,  145. 
Smith  (James)  on  the  shelly  deposits  of 
the  basin  of  the  Clyde,  with  proofs  of 
change  of  climate,  96. 
Smoke,  experiments  on   combustion  in 
furnaces,  with  a  view  to  the  prevention 
of,  209. 
Smyth  (Prof.  C.  P.)  on  solar  refraction,  29; 
on  altitude  observations  at  sea,  ib, ;  on 
naval  anemometrical  observations,  45  ; 
on  the  transmission  of  time  signals,  29. 
Soaps,  on  the  employment  of  algae  and 
other  plants  in  the  manufacture  of,  103. 
Solar  refraction,  on,  29. 
Sorby  (H.  C.)  on  the  structure  and  mutual 
relationships  of  the  older  rocks  of  the 
Highland  border,  96 ;  on  some  of  the 
mechanical   structures   of  limestones, 
97 ;  on  the  currents  produced  bv  the  ac- 
tion of  the  wind  and  tides,  and  the  struc- 
tures generated  in  the  deposits  formed 
under  their  influence,  by  which  the 
physical  geography  of  the  seas  at  va- 
rious geological  epochs  may  be  ascer- 
tained, t^. 


Soundiiur,  on  an  instmmeDt  for,  205. 
South  Wales,  on  the  chemical  ebmpQai- 

tion  of  some  iron  ores  called  ^  ham  ^ 

in  the  coal-measures  of,  66. 
Spectrum,  on  the  triple,  7. 
Specula,  on  a  machine  for  polisluiig^  1 1. 
Spermatozoa,  on  the  phjrsiolagy  of  tke, 

125 ;  on  the  structure  and  formatiiw  tf 

the,  in  Ascaris  mystaz,  138. 
Star,  on  the  calculation  of  an 

edipse  or  qpcultation  of  a,  26. 
Star  70  Ophiuchi,  on  certain 

presented  by  the  binary,  25. 
Stark  (John),  return  of  civil  actions  and 

civil  and  criminal  proaecutions  and  in- 
formations in  the  circuit  for  the  noi&- 

em  district  of  Newfoundland  during  29 

years,  191. 
Statics  of  disease  in  Ireland,  on  aome  of 

the  results  deducible  from  the   repoct 

on  the,  164. 
Statistics,  155. 
Steam-engine,  on  working  with  rarefied 

air,  207. 
Steamers,  en  manoeuvring,  208. 
Stewart  (Balfour)  on  certam  lawaobeerved 

in  the  mutual  action  of  sulphuric  add 

and  water,  70. 
Stickleback,  on  the  habits  of  the,  117. 
Stokes  (Prof.)  on  the  achromatisQi  of  a 

double  obiectpglass,  14. 
Stow  (David)  on  moral  training  for  laige 

towns,  191. 
Strang  (John)  on  the  progress,  extent  and 

value  of  the  coal  and  iron  trade  of  the 

west  of  Scotland,  193. 
Strata  of  Pennsylvania,  on  some  reptilian 

footprints  Arom  the  carboniferous,  95. 
Struthers  (Or.  John)  on  the  uae  of  the 

round  ligament  of  the  head  of  the 

femur,  135 ;  on  the  use  of  the  round 

ligament  of  the  hip-joint,  ib,;  on  the 

explanation  of  the  crossed  influence  of 

the  brain,  136. 
Suffolk,  on  the  localities  of  crime  in,  167. 
Sulphates,  on  a  mode  of  conserving  the 

alkaline,  contained  in  alums,  62. 
Sulphur  and  phosphorus  in  oi^anic  com- 
pounds, on  a  method  of  determining, 

in  one  operation,  73. 
Sulphurets,  on  the  action  of,  in  metallic 

silicates  at  high  temperatures,  62. 
Sumeru  Parbut,  ascent  of  the  mountain, 

150. 
Sundevald  (Prof.  C.  J.)  on  the  muscles  of 

the  extremities  of  birds,  137. 
Susini  (Sefior)  on  the  Amazon  and  Atlantic 

water-courses  of  South  America,  155. 
Swallow  tribe,  singular  mortality  among 

the,  112. 
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t       Swedish  calculating  machine  of  MeBsra* 
:  Schetitz,  on  mechanical  notation  as  ex- 

emplified in  the,  203. 
Symonds  (Rev.  W.  S.)  on  a  nhyllopod 
crustacean  in  the  upper  Luolow  rock 
of  Ludlow,  98. 
,         Symons  (William)  on  a  new  form  of  the 
gas  battery,  15. 

Taylor  (Dr.)  on  waterspouts,  45 ;  experi- 
ments on  combustion  in  furnaces,  with 
a  view  to  the  prevention  of  smoke^  209. 

Tchadda,  on  the  late  expedition  up  the 
river,  146. 

Telegraph  wires,  on  peristaltic  induction 
of  electric  currents  in  submarine,  21. 

Telescope,  photographs  of  the  Craig,  at 
Wandsworth,  12. 

Temperature,  on  the  use  of  observations 
of,  for  the  investigation  of  absolute 
dates  in  geology,  18. 

Tennent  (Andrew),  statistics  of  a  Glasgow 
grammar-school  class  of  115  boys,  192. 

Thermo-electric  qualities  of  metals,  on  the 
effects  of  mechanical  strain  on  the,  17. 

Thermo-electric  position  of  aluminium,  on 
the,  20. 

Thermograph,  on  the  detection  and  mea- 
surement of  atmospheric  electricity  by 
the,  40. 

Thermometer,  on  the  new  maximum,  24. 

Thomson  (Dr.  Allen)  on  the  formation 
and  structure  of  die  spermatozoa  in 
Ascaris  mystax,  138;  on  the  brain  of 
the  Troglodytes  niger,  139 ;  on  the 
history  of  fecundation  in  different  ani- 
mals, t6. 
'  Thomson  (James)  on  certain  curious  mo- 
tions observable  on  the  surfaces  of  wine 
and  other  alcoholic  liquors,  16;  on  the 
friction  break  dynamometer,  209 ;  on  a 
centrifugal  pump  and  windmill  erected 
for  drainage  and  irrigation  in  Jamaica, 
210;  on  an  india-rubber  valve  for 
drainage  of  low  lands  into  tidal  outfalls, 
ib. ;  on  practical  details  of  the  mea- 
surement of  nmning  water  by  weir- 
boards,  211. 

Thomson  (Dr.  R.  D.)  on  the  condition  of 
the  atmosphere  during  cholera,  71. 

Thomson  (Prof.  W.)  on  the  effecU  of  me- 
chanical strain  on  the  thermo-electric 
qualities  of  metals,  17 ;  on  the  use  of 
observations  of  terrestrial  temperature 
for  the  investigation  of  absolute  dates 
in  geology,  18 ;  on  the  electric  qualities 
of  magnetized  iron,  19 ;  on  the  thermo- 
electric position  of  aluminium,  20 ;  on 
peristaltic  induction  of  electric  currents 
m  submarine  telegraph  wires,  21 ;  on 


new  instruments  for  measuring  elec- 
trical potentials  and  capacities,  22. 

Thomson  (Prof.  Wyville)  on  the  fauna 
of  the  lower  Silurians  of  the  south  of 
Scotland,  99. 

Tides,  on  the  currents  produced  by  the 
action  of  the  wind  and,  97. 

Umber,  on  a  new  method  of  drying,  208. 

Timbuctoo,  description  of,  its  population 
and  conunerce,  140. 

Tin,  on  the  compounds  of,  with  arsenic,  64. 

Towns,  on  moral  training  for  laige,  191. 

Towson  (John  T.)  on  the  means  proposed 
by  the  Liverpool  compass  committee 
lor  carrying  out  investigations  relative 
to  the  laws  which  govern  the  deviation 
of  the  compass,  22. 

Tracery,  on  the  mechanical  principles  of 
ancient,  205. 

Training,  on  moral,  for  large  towns,  191. 

Trap  dyxes  in  Arran,  on  certain,  94. 

Travancore,  on  the  establishment  of  a 
magnetic,  meteorological  and  astro- 
nomical observatory  on  the  mountain 
of  Augusta  Mullay,  at  6200  feet,  in,  25. 

Tree,  on  the  trunk  of  a,  discoverc^l  erect 
as  it  gprew,  within  the  Arctic  circle,  101. 

Trematode  worm,  on  a  new  species  of,  1 08. 

Triangle,  on  the  porism  of  the  in-and-cir- 
cumscribed,  1. 

Trichomonas  vaginalis  of  Donn6,  demon- 
stration of  the,  125. 

Troglodytes  niger,  on  the  brain  of  the,  139. 

Trout,  on  a  malformed,  109. 

Tryfe  (Dr.)  on  a  series  of  preparations 
obtained  from  the  decomposition  of  Can- 
nel  coal  and  the  Torbane  Hill  coal,  99. 

T3mda]l  (Prof.)  on  the  demonstration  of 
the  polarity  of  diamagnetic  bodies,  22. 

Tyrosine,  on  the  occurrence  of,  in  the 
pancreatic  fluid  and  contents  of  the 
mtestine,  124. 

United  ELingdom,  on  the  emigration  of  the 
last  ten  years  from  the,  1^. 

United  States,  on  the  meteorology  of  the, 
42 ;  on  the  geology  of  the,  95. 

Ure  (J.  F.)  on  the  navigation  of  the 
Clyde,  211.      , 

Urn,  on  a  Roman  sepulcral  incription  on 
an  Anglo-Saxon,  in  the  Faussett  col- 
lection, 145. 

Valpy  (Richard),  effect  of  the  war  in 
Russia  and  England  upon  the  prin- 
cipal articles  of  Russian  produce,  195. 

Valve,  india-rubber,  for  drainage  of  low 
lands  into  tidal  outfalls,  210. 

Van  Diemen's  Land,  on  some  water-co- 
lour portraits  of  natives  of,  142. 
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VABdjke-lMrowii,  compoatioo  ci,  70. 
Vapoim,  on  pnicticftl  tablet  of  tbe  latent 

beat  oi;  208. 
VegetatioD,  effi»cta  of  last  winter  upon, 

at  Aberdeen,  105;  of  die  Crimea,  106. 
Vermis  cerebdli  in  tbe  albatros,  on  tbe 

peculiar  derelopmeot  of  tbe,  133. 
Vertebrata,  on  tbe  Fornix  cerebri  in,  133. 
Vesarins,  on  tbe  late  eruption  of,  55. 
Victoria  Regia,  on  tbe  flowering  o<^  in  tbe 

Ro^  Botanic  Garden,  Glattow,  102. 
Viraria,  on,  117;  on  tbe  appUcation  of 

tbe  principle  of,  to  agriculture  and  otber 

porposes  of  life.  111 ;  on  tbe,  now  ez- 

bibited  in  tbe  City  Hall,  Glasgow,  114. 
Voelcker  (l>r.  A.)  on  caseine,  and  a  me> 

tbod  of  determining  sulpbur  and  pboe- 

pborus  in  organic  compounds  in  one 

operation,  73. 

Wales,  on  tbe  agricultural  labourers  of, 
171. 

Wallflower,  on  a  new  glucocide  contained 
in  tbe  petals  of  a,  63. 

Walsb  (Prof.  R.  H.)  on  tbe  condition  of 
tbe  labouring  population  of  Jamaica, 
as  connected  witb  tbe  present  state  of 
landed  property  in  that  district,  197  ;  tbe 
price  of  silver  of  late  years  does  not 
afford  an  accurate  measure  of  tbe  value 
offfold,  198. 

Ward(N.  B.)  on  vivaria,  117. 

Warington  (Robert)  on  the  habits  of  tbe 
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in  Great  Britain ; — Report  of  a  Committee  on  the  Construction  of  a  Constant  Indicator  for  Steanv 
Engines,  and  for  the  determination  of  the  Velocity  of  the  Piston  of  the  Self-acting  Engine  at 
different  periods  of  the  Stroke;—- J.  S.  Russell,  Report  of  a  Committee  on  the  form  of  Ships; 
^-Report  of  a  Committee  appointed  "  to  consider  of  the  rules  by  which  the  Nomendatuie  «f 
Zoology  may  be  established  on  a  uniform  and  permanent  basis ; " — Report  of  a  Committee  on 
tbe  Vital  Statistics  of  large  Towns  in  Scotland ; — ^Provisional  Reports,  and  Noticea  of  Pragiesi 
in  Special  Researches  entrusted  to  Committees  and  Individuals. 

Together  with  the  Transactions  of  the  Sections,  Lord  Francis  Egerton's  Address,  and  R^ 
commendaUons  of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  THIRTEENTH  MEETING,  at  Cork, 
lMS,PMi$hedat\^. 

CoMTaMTS:— -Robert  Mallet,  Third  Report  upon  the  Action  of  Air  and  Water,  whether 
fresh  or  salt,  clear  or  foul,  and  of  Various  Temperatures,  upon  Cast  Iron,  Wrought  Iron  and 
Steel ;— Report  of  the  Committee  appointed  to  conduct  tbe  co-operation  of  the  BrIcMi  A>- 
•aciation  in  the  System  of  Simultaneous  Magnetical  and  Meteorological  Ohservatloiis  \  gti 
J.  F.  W.  Herscbel,  Bart,  Report  of  the  Committee  appointed  for  the  Reduction  of  Mcteoeo* 
logittl  Observatioos ;-— Report  of  the  Committee  appointed  for  Bxperimenti  on  Stcaaa- 
Engines ; — Report  of  the  Committee  appointed  to  eontiirae  their  Ezperhnenti  on  the  Vilalltj 
of  Seeds)— J.  8.  Russell,  Report  of  a  Series  of  Observations  on  the  Tides  of  the  Frith  of 
Forth  and  the  East  Coast  of  Scotland  ^W.  8.  Russell,  Notice  of  a  Report  of  the  Conraiktee 
on  the  Form  of  Ships ; — J.  Blake,  Report  on  the  Physiological  Action  of  Medicines ; — Report 
of  the  Committee  on  Zoological  Nomenclature  { — ^Report  of  the  Committee  for  Regiatering 
the  Shocks  of  Earthquakes,  and  making  such  Meteorological  Observations  as  may  appear  to 
them  desirable ; — Report  of  the  Committee  for  conducting  Experiments  with  Captive  fiailooBa ; 
—Prof.  Wheatstone,  Appendix  to  the  Report ; — Report  of  the  Committee  for  the  Translation 
and  Publication  of  Foreign  Scientific  Memoirs ; — C.  W.  Peach,  on  the  Habits  of  the  Marina 
Testacea  ;^E.  Forbes,  Report  on  the  MoIIusca  and  Radiata  of  the  i£geaq  Sea,  and  on  their 
distribution,  considered  as  bearing  on  Geology ; — L.  Agassiz,  Synoptical  Table  of  British 
Fossil  Fishes,  arranged  in  the  order  of  the  Geological  Formations  {— R.  Owen,  Report  on  the 
British  Fossil  Mammalia,  Part  II. ; — E.  W.  Binney,  Report  on  the  excavation  miade  at  the 
Junction  of  the  Lower  New  Red  Sandstone  with  the  Coal  Measures  at  Collyburst; — ^W. 
Thompson,  Report  on  the  Fauna  of  Ireland :  Div.  Ttwertebrata ; — Provisional  Report^  and 
Notices  of  Progress  in  Special  Researches  entrusted  to  Committees  and  Individuals. 

Together  with  the  Transactions  of  the  Sections,  Earl  of  Rotse't  Address,  and  Rerommen- 
dationa  of  the  Auodatlon  and  its  Committees. 
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PROCEEDINGS  o»  th«  FOURTEENTH  MEETING,  at  York,  1844, 
IhibHshed  ai  £1. 

Contents  : — W.  B.  CarpeDter,  on  the  Microscopic  Structure  of  Shells  ;*-J.  Alder  and  A. 
Hancock,  Beport  on  the  British  Nudibranchiate  MoIIusca,* — ^R.  Hunt,  Researches  on  the 
Influence  of  Light  on  the  Germination  of  Seeds  and  the  Growth  of  Plants ; — ^Report  of  a 
Committee  appointed  by  the  British  Association  in  1840,  for  revising  the  Nomenclature  of  the 
Stars; — Lt-Col.  Sabine,  on  the  Meteorology  of  Toronto  in  Canada; — J.  Blackwall,  Report 
on  some  recent  researches  into  the  Structure,  Functions  and  (Economy  of  the  Jraneidea 
made  in  Great  Britain ; — Earl  of  Rosse,  on  the  Construction  of  large  Reflecting  Telescopes ; 
—Rev.  W.  V.  Harcourt,  Report  on  a  Gas  Furnace  for  Experiments  on  VitriiactJon  and  other 
Applications  of  High  Heat  in  the  Laboratory; — Report  of  the  Committee  for  Registering 
Earthquake  Shocks  in  Scotland ; — Report  of  a  Committee  for  Experiments  on  Steam-Engines ; 
—-Report  of  the  Committee  to  investigate  the  Varieties  of  the  Human  Race ;— Fourth  Report 
of  a  Committee  appointed  to  continue  their  Ezperimenu  on  the  Vitality  of  Seeds  ;^W.  Fair- 
bairn,  on  the  Consumption  of  Fuel  and  the  prevention  of  Smoke ; — F.  Ronalds,  Report  con- 
cerning the  Observatory  of  the  British  Association  at  Kew ; — Sixth  Report  of  the  Committee 
appointed  to  conduct  the  Co-operation  of  the  British  Association  in  the  System  of  Simulta- 
neous Magnetical  and  Meteorological  Observations;— Prof.  Forchhammer  on  the  influence 
of  Fucoidal  Plants  upon  the  Formations  of  the  Earth,  on  Metamorphism  in  general,  and  par- 
ticularly the  Metamorphosis  of  the  Scandinavian  Alum  Slate ; — H.  E.  Strickland,  Report  on 
the  recent  Progress  and  present  State  of  Ornithology  ;^T.  Oldham,  Report  of  Committee 
appointed  to  conduct  Observations  on  Subterranean  Temperature  in  Ireland  ;*-Prof.  Owen, 
Bieport  on  the  Extinct  Mammals  of  Australia,  with  descriptions  of  certain  Fossils  indicative 
of  the  former  existence  in  that  Continent  of  large  Marsupial  Representatives  of  the  Order 
Pachydermata ; — W.  S.  Harris,  Report  on  the  working  of  Whewell  and  Osier's  Anemometera 
at  Plymouth,  for  the  years  1841,  1842,  1843; — W.  R.  Birt,  Report  on  Atmospheric  Waves; 
— L.  Agassis,  Report  sur  les  Poissons  Fostiles  de  T  Argile  de  Londres,  with  translation ; — J,' 
S.  Russell,  Report  on  Waves; — Provisional  Reports,  and  Notices  of  Progress  in  Special  Re- 
searches entrusted  to  Committees  and  Individuals. 

Together  with  the  Transactions  of  the  Sections,  Dean  of  Ely's  Address,  and  Recoaimeiida<« 
tions  of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  FIFTEENTH  MEETING,  at  Cambridge^ 
ISiS,  PublMed  at  I2i. 

CoiTTBNTS : — Seventh  Report  of  a  Committee  appointed  to  conduct  the  Co-operation  of  the 
British  Association  In  the  System  of  Simultaneous  Magnetical  and  Meteorological  Observa- 
tions ;— Lt.-Col.  Sabine,  on  some  points  in  the  Meteorology  of  Bombay  ; — J.  Blake,  Report 
on  the  Physiological  Action  of  Medicines  ;— Dr.  Von  Boguslawski,  on  the  Comet  of  1843 ; 
— R.  Hunt,  Report  on  the  Actinograph ; — Prof.  Schonbein,  on  Oxone ; — Pro£  Erman,  on 
the  Influence  of  Friction  upon  Thermo-EIectricity ; — Baron  Senftenberg,  on  the  Self- 
Registering  Meteorological  Instruments  employed  in  the  Observatory  at  Senftenberg  ;— 
W.  R.  Birt,  Second  Report  on  Atmoopheric  Waves ; — G.  R.  Porter,  on  the  Progress  and  Fre' 
•ent  Extent  of  Savings'  Banks  in  the  United  Kingdom ; — Prof.  Bunsen  and  Dr.  Playfidr, 
Report  on  the  Oases  evolved  from  Iron  Furnaces,  with  reference  to  the  Theory  of  Smelting 
of  Iron ; — Dr.  Richardson,  Report  on  the  Ichthyology  of  the  Seas  of  China  and  Japan  }— 
Report  of  the  Committee  on  the  Registration  of  Periodical  Phaenomena  of  Animals  and  Vege« 
tables ; — Fifth  Report  of  the  Committee  on  the  Vitality  of  Seedss — Appendix,  &c. 

Together  with  the  Transactions  of  the  Sections,  Sir  J.  F.  W.  Herschel's  Address,  and  Re* 
commendations  of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  SIXTEENTH  MEETING,  at  SouthamptoD, 
16^  PttbKihed  at  15$. 

Contents: — G.  G.  Stokes,  Report  on  Recent  Researches  in  Hydrodynamics; — Sixth 
Report  of  the  Committee  on  the  Vitality  of  Seeds ; — Dr.  Schunck,  on  the  Colouring  Matters  of 
Madder  ;^— J.  Blake,  on  the  Physiological  Action  of  Medicines ; — R.  Hunt,  Report  on  the  Ac- 
tinograph;— R.  Hunt,  Notices  on  the  Influence  of  Light  on  the  Growth  of  Plants;— R.  L. 
EUis,  on  the  Recent  Progress  of  Analysis;— Prof.  Forchhammer,  on  Comparative  Analytical 
Reseurehes  on  Sea  Water ; — A.  Erman,  on  the  Calculation  of  the  Gaussian  Constants  for 
1829  ^— G.  R.  Porter,  on  the  Progress,  present  Amount,  and  probable  ftiture  Condition  of  the 
Iron  Mannfitetnre  in  Great  Britain ;— W.  R.  Birt,  Third  Report  on  Atmospheric  Waves  ,*— 
Pro£  Owen,  Report  on  the  Archetype  and  Homologies  of  the  Vertebrate  Skeleton ;-» 
J.  PblUips,  on  Anemometry ;— J.  Percy,  M.D.,  Report  on  the  Crystalline  Slags ,— Addenda  to 
Mr.  Birt's  Report  on  Atmospheric  Waves. 

Together  with  the  Transactions  of  the  Secdons,  Sir  R.  I.  Murchison't  Address,  and  Be- 
commendatio&i  of  the  Association  and  iH  Oonmltltef. 
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PROCEEDINGS  of  thb  SEVENTEENTH  MEETING,  at  OzStxd, 
1847,  Published  at  IBs. 

Contents:— Prot  Langberg,  on  the  Specific  Gnvity  of  Sulphuric  Add  at  different  de- 
greet  of  dilution,  and  on  the  relation  which  exists  between  the  Development  of  Heat  and  the 
coincident  contraction  of  Volume  in  Sulphuric  Acid  when  mixed  with  Water ;— R.  Himt, 
Researches  on  the  Influence  of  the  Solar  Rays  on  the  Growth  of  Plants , — R.  Mallet,  oa 
the  Facts  of  Earthquake  Phsnomena ; — Prof.  Nilsson,  on  the  Primitive  Inhabitants  of  Sou- 
dinavia, — W.  Hopkins,  Report  on  the  Geological  Theories  of  Elevation  and  Earthquakes; 
—Dr.  W.  B.  Carpenter,  Report  on  the  Microscopic  Structure  of  Shells ; — Rev.  W.  Whewell  and 
Sir  James  C.  Ross,  Report  upon  the  Recommendation  of  an  Expedition  for  the  purpoae  if 
completing  our  knowledge  of  the  Tides ; — Dr.  Schunck,  on  Colouring  Matters  ;i— Seventh  Re- 
port of  the  Committee  on  the  Vitality  of  Seeds ; — J.  Glynn,  on  the  Turbine  or  Horizonial 
Water-Wheel  of  France  and  Germany; — Dr.  R.  G.  Latham,  on  the  present  state  and  recent 
progress  of  Ethnographical  Philology ; — Dr.  J.  C.  Prichard,  on  the  various  methods  of  Reaeaitfa 
which  contribute  to  the  Advancement  of  Ethnology,  and  of  the  relations  of  that  Science  to 
other  branches  of  Knowledge ; — Dr.  C.  C.  J.  Bunsen,  on  the  results  of  the  recent  Egypdaa 
researches  in  reference  to  Asiatic  and  African  Ethnology,  and  the  Classification  of  Languages; 
"*-Dr.  C  Meyer,  on  the  Importance  of  the  Study  of  the  Celtic  Language  as  exhibited  by  the 
Modern  Celtic  Dialects  still  extant; — Dr.  Max  Miilier,  on  the  Relation  of  the  Bengali  to  the 
Arian  and  Aboriginal  Languages  of  India; — W.  R.  Birt,  Fourth  Report  on  Atmoaphetk 
Waves ; — Prof.  W.  H.  Dove,  Temperature  Tables ;  with  Introductory  Remarks  by  Lieat.-C^ 
£.  Sabine ; — A.  Erman  and  H.  Petersen,  Third  Report  on  the  Calculation  of  the  OaaasisLn  Con- 
stanU  for  1829. 

Together  with  the  Transactions  of  the  Sections,  Sir  Robert  Harry  Inglis's  Addrew,  and 
Recommendations  of  the  Association  and  its  Committees. 


PROCEEDINGS  of  the  EIGHTEENTH  MEETING,  at  Swansee, 
1848>  Published  at  9s. 

Contents: — Rev.  Prof.  Powell,  A  Catalogue  of  Observations  of  Luminous  Meteon;* 
J.  Glynn,  on  Water-pressure  Engines ; — R.  A.  Smith,  on  the  Air  and  Water  of  Towna ;— Blghtk 
Report  of  Committee  on  the  Growth  and  Vitality  of  Seeds ; — ^W.  R  Birt,  Fifth  Report  on  At- 
mospheric Waves ; — E.  Schunck,  on  Colouring  Matters ; — J.  P.  Budd,  on  the  advantageous  we 
made  of  the  gaseous  escape  fVom  the  Blast  Furnaces  at  the  Ystalyfera  Iron  Works; — R.  Hmt, 
Report  of  progress  in  the  investigation  of  the  Action  of  Carbonic  Acid  on  the  Growth  if 
Plants  allied  to  those  of  the  Coal  Formations ; — Prof.  H.  W.  Dove,  Supplement  to  the  Tem- 
perature Tables  printed  in  the  Report  of  the  British  Association  for  1847  ; — Remarka  by  ProC 
Dove  on  his  recently  constructed  Maps  of  the  Monthly  Isothermal  Lines  of  the  Globe,  and  on 
some  of  the  principal  Conclusions  in  regard  to  Climatology  deducible  from  them ;  with  an  in- 
troductory Notice  by  Lt.-Col.  E.  Sabine ; — Dr.  Daubeny,  on  the  progress  of  the  investigaiion 
on  the  Influence  of  Carbonic  Acid  on  the  Growth  of  Ferns ; — ^J.  Phillips,  Notice  of  fortber 
progress  in  Anemoroetrical  Researches ; — Mr.  Mallet's  Letter  to  the  Assistant-General  Secre- 
tary;— A.  Brroan,  Second  Report  on  the  Gaussian  Constants; — Report  of  a  Conunittee 
relative  to  the  expediency  of  recommending  the  continuance  of  the  Toronto  Magnetical  and 
Meteorological  Observatory  until  December  1850. 

Together  with  the  Transactions  of  the  Sections,  the  Marquis  of  Northampton's  Addreas, 
and  Recommendations  of  the  Association  and  its  Committees. 


PROCEEDINGS  OF  the  NINETEENTH  MEETING,  at  Birminghaim 
IM9,  Published  at  lOs. 

Contents  :~Rev.  Prof.  Powell,  A  Catalogue  of  Observations  of  Luminous  Meteors ; — ^Bazl 
of  Rosse,  Notice  of  Nebulse  lately  observed  in  the  Six-feet  Reflector ; — Prof.  Daubeny,  on  the 
Influence  of  Carbonic  Acid  Gas  on  the  health  of  Plants,  especially  of  those  allied  to  the  Fossil 
Remains  found  in  the  Coal  Formation  ; — Dr.  Andrews,  Report  on  the  Heat  of  Combination ; 
— Report  of  the  Committee  on  the  Registration  of  the  Periodic  Phaenomena  of  Plants  and 
Animals , — Ninth  Report  of  Committee  on  Experiments  on  the  Growth  and  Vitality  of  Seeds ; 
— F.  Ronalds,  Report  concerning  the  Observatory  of  the  British  Association  at  Kew,  ftom 
Aug.  9,  1848  to  Sept  12,  1849 ;— R.  Mallet,  Report  on  the  Experimental  Inquiry  on  Railway 
Bar  Corrosion  ;~W.  R  Birt,  Report  on  the  Discussion  of  the  Electrical  Observations  at  Kew. 

Together  with  the  Transactions  of  the  Sections,  the  Rev.  T.  R.  Robinson's  Addreaa,  and 
Becommendations  of  the  Association  and  its  Committees, 
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PROCEEDINGS  op  the  TWENTIETH  MEETING,  at  Edinburgh, 
IS50,  Published  ail5s. 

Contents  i — ^R.  Malkt,  First  Report  on  the  Facts  of  Earthquake  Phaenomena; — Rev.  Prof. 
Powell,  on  Observations  of  Luminous  Meteors ; — Dr.  T.  Williams,  on  the  Structure  and 
History  of  the  British  Annelida ; — T.  C.  Hunt,  Results  of  Meteorological  Observations  taken 
at  St.  Michael's  from  the  1st  of  January,  1840  to  the  3l8t  of  December,  1849; — R.  Hunt,  on 
the  present  State  of  our  Knowledge  of  the  Chemical  Action  of  the  Sular  Radiations ; — Tenth 
Report  of  Committee  on  Experiments  on  the  Growth  and  Vitality  of  Seeds ;— Major-Gen. 
Briggs,  Report  on  the  Aboriginal  Tribes  of  India  ; — P.  Ronalds,  Report  concerning  the  Ob- 
servatory of  the  British  Association  at  Kew ; — E.  Forbes,  Report  on  the  Investigation  of  British 
Marine  Zoology  by  means  of  the  Dredge ; — R.  MacAndrew,  Notes  on  the  Distribution  and 
Range  in  depth  of  MoUusca  and  other  Marine  Animals,  observed  on  the  coasts  of  Spain,  Por- 
tugal, Barbary,  Malta,  and  Southern  Italy  in  1 849 ; — Prof.  AUman,  on  the  Present  State  of 
our  Knowledge  of  the  Freshwater  Polyzoa ; — Registration  of  the  Periodical  Phsnomena  of 
Plants  and  Animals ; — Suggestions  to  Astronomers  for  the  Observation  of  the  Total  Eclipse 
of  the  Sun  on  July  28,  1851. 

Together  with  the  Transactions  of  the  Sections,  Sir  David  Brewster's  Address,  and  Recom« 
mendiations  of  the  Association  and  its  Cnmmittees. 


PROCEEDINGS  of  the  TWENTY-FIRST  MEETING,  at  Ipswich, 
1 851,  Publuhed  at  I6s.  6d. 

Contents  : — Rev.  ProC  Powell,  on  Observations  of  Luminous  Meteors ; — Eleventh  Re- 
port of  Committee  on  Experiments  on  the  Growth  and  Vitality  of  Seeds ;— Dr.  J.  Drew,  on 
the  Climate  of  Southampton ; — Dr.  R.  A.  Smith,  on  the  Air  and  Water  of  Towns :  Action  of 
Porous  Strata,  Water  and  Organic  Matter ; — Report  of  the  Committee  appointed  to  consider 
the  probable.  Effects  in  an  (Economical  and  Physical  Point  of  View  of  the  Destruction  of  Tro- 
pical Forests ; — A.  Henfrey,  on  the  Reproduction  and  supposed  Existence  of  Sexual  Organa 
in  the  Higher  Cryptogamous  Plants  ;^Dr.  Daubeny,  on  the  Nomenclature  of  Organic  Com- 
pounds ; — Rev.  Dr.  Donaldson,  on  two  unsolved  Problems  in  Indo-German  Philology  ;— 
Dr.  T.  Williams,  Report  on  the  British  Annelida;-^R.  Mallet,  Second  Report  on  the  Facts  of 
Earthquake  Phsenomena ; — Letter  from  Prof.  Henry,  to  Col.  Sabine,  on  the  System  of  Meteoro- 
logical Observations  proposed  to  be  established  in  the  United  States ; — Col.  Sabine,  Report 
on  the  Kew  Magnetographs ; — J.  Welsh,  Report  on  the  Performance  of  his  three  Magneto- 
graphs  during  the  Experimental  Trial  at  the  Kew  Observatory; — P.  Ronalds,  Report  concern- 
ing the  Observatory  of  the  British  Association  at  Kew,  from  September  12  1850,  to  July  31, 
1851 ; — Ordnance  Survey  of  Scotland. 

Together  with  the  Transactions  of  the  Sections,  Professor  Airy*s  Address,  and  Recom- 
mendations of  the  Association  and  its  Committees. 


PROCEEDINGS  of  the  TWENTY-SECOND  MEETING,  at  Bel- 
fast,  185%  Published  at  Us. 

Contents  :— R.  Mallet,  Third  Report  on  the  Facts  of  Earthquake  Phsenomena; — Twelfth 
Report  of  Committee  on  Experiments  on  the  Growth  and  Vitality  of  Seeds; — Rev.  Prof. 
Powell,  Report  on  Observations  of  Luminous  Meteors,  1851-52; — Dr.  Gladstone,  on  the  In- 
fluence of  the  Solar  Radiations  on  the  Vital  Powers  of  Plants ; — A  Manual  of  Ethnological 
Inquiry ; — Col.  Sykes,  Mean  Temperature  of  the  Day,  and  Monthly  Fall  of  Rain,  at  127  Sta- 
tions under  the  Bengal  Presidency ; — Prof.  J.  D.  Forbes,' on  Experiments  on  the  Laws  of  the 
Conduction  of  Heat ; — R.  Hunt,  on  the  Chemical  Action  of  the  Solar  Radiations; — Dr.  Hodges, 
on  the  Composition  and  (Economy  of  the  Flax  Plant ; — W.  Thompson,  on  the  Freshwater 
Fishes  of  Ulster ; — W.  Thompson,  Supplementary  Report  on  the  Fauna  of  Ireland ; — W.  Willi^ 
on  the  Meteorology  of  Birmingham; — J.  Thomson,  on  the  Vortex- Water- Wheel  ,•— -J.  B.  Lawet 
and  Dr.  Gilbert,  on  the  Composition  of  Foods  in  relation  to  Respiration  and  the  Feeding  of 
Animals. 

Together  with  the  Transactions  of  the  Sections,  Colonel  Sabine's  Address,  and  Recom- 
mendiations  of  the  Association  and  its  Committees. 
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PROCEEDINGS  ov  thb  TWENTY-TUIRD  MEETING^  mt  HaD, 
1853,  Pubtisked  at  lOi.  6d. 

CowTKWTf : — RcT.  ProC  Powdl,  Beport  oo  ObMrrmdonf  of  LvfuiMNu  Meteon,  185S-53 ; 

JiMM  Oldham,  oo  the  Phyncsl  Pcstnref  of  tb«  Homber; — Jamet  Oldham,  oo  tho  Bte, 
Progrws,  and  Pratent  Poaatioa  of  Staam  NavifaHon  in  Hull; — William  Fairbairn*  Bxpcfw 
mantal  Baaaarcbtt  to  dttennine  tht  Strength  of  LocomotiTe  Boilers,  and  the  canaea  which 
lead  to  Eiploaion;-^.  J.  Sylveater,  ProTiaional  Report  on  the  Theory  of  Determinanti^— 
PmCmmt  Hodfae,  M.D^  Report  oo  the  Gaaae  evolTed  in  Steeping  PIaz,  and  on  tb«  Compondan 
and  (Economy  of  the  Flax  Plant ;— Thirteenth  Report  of  Committee  on  EzperimefUa  on  the 
Growth  and  Vitality  of  Seeds  i — Robert  Hunt,  on  the  Chemical  Action  of  the  Solnr  Radiation; 
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qoake  Phsniomena  (continued). 

Tsfcther  with  the  Transactions  of  the  Sections,  Mr.  Hopkins's  Address,  and  BeeonaiBaoda- 
tions  of  the  Association  and  iu  Committees. 

PROCEEDINGS  of  the  TWENTY-FOURTH  MEETING,  at  Liver- 
]^\,  IS64,  PMished  at  ISs. 

CoHTiMTs: — R.  Mallet,  Third  Report  on  the  Facts  of  Earthqnake  Phsraomena  (eontinaed) ; 
— Mijor-General  Chesney,  on  the  Construction  and  General  Use  of  Efficient  life^Boats; — Rev. 
Prof.  Powell,  Third  Report  on  the  present  State  of  dur  Knowledge  of  Radiant  Heat  i  rnlccl 
Sabine,  on  some  of  the  results  obtained  at  the  British  Colonial  Magnetic  Obsarnstories  r^ 
Colonel  PorUock,  Report  of  the  Committee  on  Earthquakes,  with  their  proceedings  >i*t|>ft<||^ 
Beisinometers  i— Dr.  Gladstone,  on  the  influence  of  the  Solar  Radiations  ooHhe  Vital  Powan 
of  Plants,  Part  8  »— Rev.  ProC  Powell,  Report  on  Obsenratloos  of  Luminous  Meteors,  1M3-S4 ; 
^-SecoDd  Report  of  the  Committee  on  the  Physical  Character  of  the  Mooq*s  Sur&ce  |— -W.  G. 
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Compass  in  Wooden  and  Iron  Ships  i  Fourteenth  Report  of  Committee  on  Experiments  ob 
the  Growth  and  Vitality  of  Seeds. 

Together  with  the  Transactions  of  the  Sections,  the  Earl  of  Harrowby's  Addreaa,  and  Re* 
oommendations  of  the  Association  tmd  its  Committees. 
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RUXTON'S  (Gbobob  F.)  Travels  in  Mexico;  with  Adventures 
among  the  Wild  Tribes  and  Animals  of  the  Prairies  and  Rocky  Moun- 
tains.   PostSvo.  6s. 

SALE'S  (Ladt)  Journal  of  the  Disasters  in  Affghanistan.  Eighth 
Edition,    Postdvo.   12«. 

(Sib  Robbbt)  Brigade  in  Afighauistan.  With  an  Account  of 

theSeiaureand  Defence  of  Jellalahad.  ByRBv.G.R.GLSio.  Post8vo.2s.6d. 

SCROPE^S  (William)  Days  of  Deer-Stalking  in  the  Forest  of  Atholl ; 
with  some  Account  of  the  Mature  and  Hahlta  of  the  Red  Deer.  7%ird 
Edition.    Woodcnts.    Crown  8vo.  20s. 
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SCBOPE'S  Dayi  and  "^IghiM  of  Salmon'  Fishing  in  the  Tweed ; 
with  a  short  Aeoount  of  the  Natural  Hi8tor7  and  Habits  of  the  Salmon. 
SteomiEiUkm,    Woodeats.    Boyal  8vo.    8U.  6d. 

(O.  P.)  Memoir  of  Lord  Sydenham,  and  his  Administra- 


tion in  Canada.   Seetmd Edition.   Portrait.   8vo.  9s,6d. 

SEKTENCES  FBOM  THE  FROYERBa  In  English,  French, 
Italian,  and  German.  For  the  Daily  Use  of  Yoong  Persons.  BjALadt. 
16mo.    8«.6d. 

SETMOUR'S  (H.  Davbt)  Trarels  in  the  Crimea  and  along  the 
Shores  of  the  Sea  of  Azoif  and  the  Black  Sea.  Third  Edition.  Map. 
Sto.    1«#. 

SHAW*S  (Thos.  B.)  Outlines  of  English  Literature,  for  the  Use  of 
Yonng  Stodents.    PostSvo.    12«. 

SIDMOUTH'S  (Lord)  Life  and  Correspondence.  Bj  the  Hov.  and 
Bby.  Obobob  Pbllsw,  DSAH  OF  MoBWiCH.  Fortnits.  SYols.Svo.   42g, 

SIERRA  LEONE ;  Described  in  a  Series  of  Letters  to  Friends  at 
Home.    By  A  Laot.    Edited  bj  Mrs.  Nobtom.    Post  Sro.    6», 

SMITH'S  (Wm.,  LL.D.)  Dictionaiy  of  Greek  and  Roman  Anti- 

qoities.    aeeomd  Editiom,    With  600  Woodcuts.    Sro.  4S#. 

.  Smaller  Dictionary  of  Qreek  and  Roman  Antiquities. 

TkM  Edition,    With  800  Woodcnts.    Crown  Sro.    7<.6d. 

Dictionary  of  Greek  and  Roman  Biography  and  My- 
thology.  With  500  Woodeats.   8  Vols.   Sro.   6l,15$.9d. 

Dictionary  of  Greek  and  Roman  Geography.  Woodcots. 

Vol.  I.    Sto.    96§. 


New  Classical  Dictionary  for  Schools.    Compiled  from 

the  two  last  works.    Third  Edition.   8vo.  16«. 

Smaller  Classical  Dictionary.       TkM  Edition.     Witii 

SOOWoodcnts.  Crown  Sto.  7s.  9d, 

Kew  Latin-English  Dictionary.    Based  upon  the  Works 

of  Foreelllnl  and  Freond.    Medium  Sto.    81«. 

Smaller  Latin-English  Dictionary.    Square  Sto.    7*.  6d. 


School  History  of  Greece ;  from  the  Earliest  Times  to 

the  Roman  Gonqnest,  with  Sapplementary  Chapter*  on  the  History  of 
Literatore  and  Art    Woodcuts.    Soventh  Edition.   Crown  Sto.    7«.6d. 

School  History  of  Rome ;  from  the  Earliest  Times  to 

the  EsUblishraent  of  the  Empire.    By  H.  O.  Liddbll,  D.D.,  Dean 
of  Christ  Church,    Woodeuti.    Post  Sto.    Inth«Frt$$. 

Gibbon's  Decline    and   Fall  of  the  Roman    Empire. 

Edited,  with  Notes.  Portrait  and  Map.  S  Vols.  Sto.  eO«.  (Murray's 
British  Glassies.) 

(Wm.  Jab.)  Grenyille  Letters  and  Diaries,  inclnding 

Mb.  OBBinrtLLB's  Diabt  or  Political  Etbitts,  while  First  Lord  of 
the  Treasury.    Edited,  with.  Notes.   4  Vols.     Sto.    S4s. 

(Jambs  k  HoraobX  Rejected  Addresses.     29rd  Edition. 


Feap.8T0.  U.,  or  Fine  Paptr,  With  Portrait  and  Woodeuta,  FeapSro.  6$. 


Digitized  by  CrrOOQlC 


M  UST  OF  WORKS 


SOMJUtYILLS'S  (Maat)   Phyiicd  Geographj.     Third  JBditiam. 
Portrait    SYolfl.    Foap.8To.    12*. 

Connezioii   of  the  Phyaioal   Sdencei.      Bigkih 


MdUiom.    PlatM.    Fcft|».8vo.    10«.6<l. 

SOUTHET'S  (Robut)  Book  of  the  Ghnreh ;  with  Notes  conUdn- 
ingtteAuthoritte8,aB4anIiidflZ.    Sitcth  KdUtim.  %r:  ti$. 

LiTteof John  Bonyia  k  Oliyer  OromwelL  PostSro.  2m,  6d, 

SPSCKTER'S  (Otto)  Pobb  in  Boots,  suited  to  the  Tastes  of  Old 
udToung.    A  N0¥f  SdUtitm,    WiUi  IS  Woodooti.    Sfnart  ISbo. 

Charmed  Roe ;  or,  the  Story  of  the  Little  Brother 


and  SUter.  IlluBtimted.    Idoko, 

STANLEY'S  (Edward,  D.D.,  Bp.  of  Norwich)  Addebsbbi  ahd 
Chabobs.  With  a  Memoir  of  his  Life.  Br  His  Sok.  Soeomd  Edition. 
8to.    10$.  Bd, 

(Arthvb  p.)  Commentary  on  St  Paul's  Epistles  to 

the  GorinUilaiu,  with  Notes  and  Dieeertatioiis.  2  Tola.  8yo.  fU. 

Historical  Memoirs  of  Canterbury.    The  Landing  of 

AngiuHne— The  Murder  of  Bocket— The  Black  Princa— The  Shrine  of 
Becket    Secomd  EdUiom,    Woodoota.    8vo.    8«.  6(1. 


TraTels  in  Sinid  and  Palestine.    Map.    8to. 


ST.  JOHN'S  (Charlbs)  Field  Notes  of  a  Sportsman  and  NatoraliBt 
4n  Sutherland.    Woodeata.    SVola.    PoatSro.   18». 

wad  Sporto  and  Natural  History  of  the  Highlands. 


(Batli)  AdTentures  in  the  Libyan  Desert  and  the 

OasiBof  Jopiter  Ammon.    Woodcuts.    PostSvo.    ^.Cd, 

STISTED'S  (Mrs.  HmniT)  Letters  from  the  Bye- Ways  of  Italy. 
Platea.    Sro.    18*. 

STOTHARD'S  (Thos.,  R  A.)  Uh,  With  Personal  Reminiscences. 
ByMra.BaAT.    With  Portrait  and  60  Woodcuta.   4to.    21s. 

STREETS  (0.  E.)  Brick  and  Marble  Ardiiteetnre  of  Italy,  in  the 
Middle  Agea.    Plates.    8to.    2i«. 

STRIFE  FOR  THE  MASTERY.  Two  Allegories.  With  Blus- 
trationa.    Crown  Svo.  6*. 

SUNLIGHT  THROUGH  THE  MIST;  or,  Practical  Lessons 
drawn  from  the  Lives  of  Good  Mnn,  intended  as  a  Snnday  Book  for 
Children.    By  A  Ladt.    S^etmd  Edition,    16mo.    Z$,  6d. 

SUTTON  (HoK.  H.  Makitxrs).  Some  Account  of  the  Courts  of 
London  and  Vienna,  at  the  end  of  the  Seventeenth  Century,  extracted 
fh>m  the  Official  and  Private  Correspondence  of  Robert  Sutton  (late 
Lord  Lexington)  while  British  Minister  at  Vienna,  16M-66.  8ro.   lit. 

SWIFTS  (JoHATHAi?)  Works.  New  Edition,  based  upon  Sir 
Walter  Scott's  Edition,  entirely  revised.    Svo.    In  Preparation. 

SYDENHAM'S  (Lord)  Memoirs.  With  his  Administration  in 
Canada.  B7Q.PoulrSgbopb,M.P.  Second  Edition.  Portrait.  Svo.  d$.6d. 
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TALBOT^  (H.  Fox)  EttgliBh  Stym<4ogieB.    8^0.    12«. 

TFA YLOR'S  (Hxkbt)  Notes  from  Lif^  in  Six  EsMys.  Post  8vo.  6«. ; 

or,  Oh^  SdUUm,  Foap.  8vo.    2$. 

iq^otes  from  Books.    Third  JBditUm,    Post  8to.    9$. 


(J.  E.)  Fairy  Ring.    A  Collection  of  Stories  for  Yonng 

Persons.    From  the  German.    With  lUnstratioiu  by  Riohasd  Dotlb. 
Seeomd  EMtim.    Woodents.    Fc«p.  8ro.    7«.  M. 

TENKENTS  (Sib  J.  E.)  Christianity  in  Ceylon.  lU  Introduction 
and  Proipress  under  the  Portogaese,  Dutch,  Britlab,aiid  Amerioan  Mis- 
sions, with  an  Historical  Sketch  of  the  Brahmanieal  and  Buddhist 
Superstitions.    Woodcuts.    8vo.  149. 

THREE-LEAVED  MANUAL  OF  FAMILY  PRAYER;  arranged 
so  as  to  sare  the  trouble  of  turning  the  Pages  baekwazds  and  forwards. 
Boyal  8vo.    S«. 

TICKNOR'S  (Georoi)  History  of  Spanish  literatnre.  With  Criti- 
dsias  on  particnlar  Works,  and  BlograpUeal  Notlees  of  PromineDt 
Writers.    Second  EdUioru    B  Vols.    Sro.    S4«. 

TRSMENHEERK'S  (H.  S.)  Political  EzperieDoe  of  the  Ancients, 
tn  its  bearing  on  Modem  Times.    Fcap.  8to.    Ss.  M. 

-  Notes  on  Public  Subjects,  made  during  a 

Tour  in  tiie  United  states  and  Canada.    Post^ro.    10*.  6(1. 

Constitution  of  the  United  States  compared 

with  our  own.    Post  8to.    9^ .  6d. 

TURNBULL'S  (P.  E.)   Narrative   of  Travels    in  Austria,  with 

Bemarks  on  its  Social  and  PoUtioal  Condition.    3  Vols.    8vo.    849. 

TWISS*  (Horaob)  Public  and  Private  Life  of  Lord  Chancellor  Eldon, 
with  Selections  from  his  Correspondence.  Portrait.  Third  Sdithn. 
2  Vols.   PostSro.  21*. 

UBICINrS  (M.  A.)  Letters  on  Turkey  and  its  Inhabitants— the 
Moslems,  Greeks,  Armenians,  Ac   2  Vols.  PostSro. 

YAUGHAN'S  (Rev.  Db.)  Sermons  preached  in  Harrow  School. 

8to.    10*.  &I. 
— Nine  New  Sermons.    12mo.    69. 

YAUX'S  (W.  S.  W.)  Handbook  to  the  Antiquities  in  the  Britiili 
Museum;  being  a  Description  of  the  BemaJns  of  Greek,  Assyrian^ 
Egyptian,  and  Etrusoan  Art  preserved  there.  With  800  Woodcuts. 
PostSvo.    7».  W. 

YOYAQE  to  the  Mauritius  and  back,  touching  at  the  Cape  of  Good 
Hope,  and  St  Helena.  By  Author  of  "  Paddiana.**  Post  Sro.  9*.  6d. 

WAAGEN'S  (Dr.)  Treasures  of  Art  in  Great  Britain.  Being  an 
Account  of  the  Chief  Collections  of  Paintings,  Sculpture,  Manuscripts, 
Miniatures,  &e.  Ac,  in  this  Country.  Obtained  from  Personal  Inspec- 
tion during  Visits  to  England.    S  Vols.  8to.    86«. 

WADDINGTON'S  (Diah)  The  Condition  and  Prospects  of  the 
Greek  Church.    New  Editim.    Fcap.Svo.    99.6d. 

WAKEFIELD'S  (E.  J.)  Adventures  in  New  Zealand.  With 
some  Account  of  the  Beginning  of  the  British  Colonisation  of  the 
Island.    Map.    2  Vols.    Syo.    28*. 
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AuirrlDA.    With  WoodentB.    16mo.   6t.   . 
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WILKINSON'S  (Sim  J.  O.)  Popular  Aeeonnt  of  the  PriTate  Life, 
Manners,  and  Customs  of  the  Aneient  Egyptians.  With  000  Wood- 
enti.    SYols.    PostSro.    12*. 
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Mostar  in  Hertsegorina,  and  BemarlEa  on  the  Slavonie  Nations.  Plates 
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Handbook  for  Sgypt.— Thebes,  the  Nile,  Alex- 
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seTeial  Classes  of  Labourers  and  Artisans.    M^.    18mo.    U.  6d. 

WOOD*S  (LnuT.)  Voyage  up  the  Indus  to  the  Source  of  the 
Rirer  Oxus,  by  Kabul  and  Badakhsban.    Map.   8to.  14». 

WOODWARD'S  (B.B.)  Handbook  of  Chronology  and  History; 
Alpbabetioally  Arranged  to  Facilitate  Referenoe.   8to. 

WORDSWORTH'S  (Riy.  Db.)  Athens  and  Attica.    Journal  of  a 

Tour.    Third SdUim,    PUtes.    PostSro.    9§.9d, 
King  Edward  Vlth's  Latin  Grammar^  for  the 

Use  of  Schools.    lOlA  JStfiliMi,  rerised.    ISmo.   8«.6d. 
First  Latin  Book,  or  the  Acddenee,  Syntax 

and  Prosody,  with  English  Translation  Ibr  Junior  Classes.    Steond 

Bditicn,    ISmo.    Sf. 

WORNUM  (Ralph).  A  Biographical  Dictionary  of  Italian  Pidnters : 
with  a  Table  of  the  Contemporaiy  Schools  of  Italy.  By  a  Ladt. 
PostSro.    6«.6d. 

WORSAAE'S  (J.  J.  A.)  Account  of  the  Danes  and  Northmen  in 
England,  Sootltnd,  and  Ireland.    Woodcuts.   Sro.    10$.  fkU 

YOUNG'S  (Da.  Thos.)  Life  and  MisceUaneous  Works,  edited 
by  Deak  Pbacock  and  JoHir  Lnrron.  Portiatt  and  Plates.  4  Vols. 
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Just  published,  Vol.  III.  with  4  plates. 

Faraday's  Experimental  Sesearches  in  Electricity.   18s. 

Containing  Series  19  to  29  inclusive,  and  other  Electrical  papers  from  the 
Proceedings  of  the  Royal  Institution  and  Philosophical  Magazine. 

"  Dr.  Faraday  has  brought  together  his  labours  for  the  last  ten  years  in  thtf 
present  volume.  These  embrace  the  experiments  on  the  Magnetization  of  Light, 
Magnetic  Polarity,  the  Discovery  of  Diamagnetism,  and  an  examination  of  the 
Magnetic  conditions  of  all  matter ;  and  in  addition,  several  valuable  argumenta- 
tive papers  on  lines  of  magnetic  force,  on  ray-vibrations,  the  nature  offeree,  &c. 
The  three  volumes  of  *  Experimental  Researches  in  Electricity  '  now  published 
contain  a  series  of  remarkable  investigations,  which  certainly  offer  the  most 
striking  evidence  of  the  value  of  inductive  philosophy  that  has  ever  been  pub- 
lished in  the  English  language." — Athenaum,  June  16,  1855. 

"  The  '  Experimental  Researches  in  Electricity,*  as  presented  in  the  present 
work,  are  among  the  most  important  and  remarkable  contributions  to  physical 
science  of  modern  times." — Literary  Gazette,  April  28,  1855. 

*'  To  younger  men  devoted  to  physical  science,  this  volume,  like  its  prede- 
cessors, may  be  held  up  as  one  of  the  noblest  examples  which  the  records  of 
knowledge  affords  to  the  spirit  in  which  physical  researches  should  be  prose- 
cuted and  proclaimed." — Edinburgh  New  PhUotophicalJournal,  July  1855. 

Also  VoL  Ly  Second  Edition,  18«.,  with  eight  plates ;  and  VoL  IL,  9#., 
with  five  plates. 

Daubeny  on  Volcanos.    218. 

Second  Edition.    Greatly  enlarged.     With  12  Maps  and  Plates. 

A  Description  of  Active  and  Extinct  Volcanos,  of  Earthquakes  and  of  Ther- 
mal Springs.  With  Remarks  on  their  Causes,  Products,  and  influence  on  the 
condition  of  the  Globe.     By  Professor  Charles  Daubbnt,  M.D.,  F.R.S.  &c. 


The  Journal  of  the  Photographic  Society. 

Edited  by  The  Rev.  J.  R.  MAJOR,  M.A.,  F.S.A.,  King's  College,  London ; 
Assisted  by  G.  G.  Stokes,  M.A.,  F.R.S,  Profettor  of  Natural  Philoeophy, 
School  of  Mines,  in  Optics  ;  and  T.  F.  Hardwich,  Esq.,  LtOe  Demomtrator 
of  Chemistry,  King*s  College,  in  Cbemistrt. 

Vol.  L  6«.  cloth.     Vol.  II.  9«.  6^.  cloth. 
Published  on  the  2l8t  of  every  month.    Price  Sd, ;  Stamped  6^. 


Digitized  byVjOOQlC 


2  WORKS  PUBLISHED  BY  TAYLOR  AND  FRAKdS. 

Beports  of  the  British  Association  for  the  AdTaaoeineiit  ti 

Sdenoe. 


PttUuhed 

Price  to 

. 

PabUdied 

Price  to 

price. 

Memben. 

Price. 

».   d. 

#.   d. 

s.  d. 

«.    d. 

Fpr  1831-32... 

13  6 

9  0 

For  1844  

20  0 

6  8 

1833  

12  0 

8  0 

1845  

12  0 

4  0 

1834  

15  0 

5  0 

1846  

15  0 

5  0 

1835  

13^ 

4  6 

1847  

18  0 

6  0 

1836  

12  0 

4  0 

1848  

9  0 

3  0 

1837  

16  6 

5  6 

1849  

10  0 

6  8 

1838  

15  0 

5  0 

1850  

15  0 

10  0 

1839  

out  of 

print. 

1851  

16  6 

11  0 

1840  

15  0 

10  0 

1852  

15  0 

10  0 

1841   

13  6 

4  6 

1853  

10  6 

7  0 

1842  

10  6 

3  6 

1854  

18  0 

12  0 

1843  

12  0 

4  0 

1855  

15  0 

10  0 

British  Association  Catalo^^  of  Stars.    63s. 

The  Catalogue  of  Stars  of  the  British  Association  for  the  Advancement  of 
Science ;  containing  the  Mean  Right  Ascensions  and  North  Polar  Distance 
of  Eight  thousand  three  hundred  and  seventy-seven  fixed  Stars,  reduced  to 
January  1,  1850:  together  with  their  Annual  PrecessionSi  Secular  Variations^ 
and  Proper  Motions,  as  well  as  the  Logarithmic  Constants  for  computing  Pre- 
cession, Aberration  and  Nutation.  By  the  late  Francis  Bailt,  Esq.,  D.C.L.,&c. 


Lalande's  Catalogs  of  Stars.    21s. 

A  Catalogue  of  those  Stars,  (47»390)  in  the  Histoire  C^este  Fran9aise  of 
Jerome  Delalande.  

Lacaille's  Catalogue  of  Stars.    5s. 

A  Catalogue  of  9766  Stars  in  the  Southern  Hemisphere,  for  the  beginning 
of  the  year  1750,  from  the  Observations  of  the  Ashk  de  Lacaillb,  made  at  the 
Cape  of  Good  Hope  in  the  years  1751  and  1752. 


12s. 


Dove  on  the  Distribation  of  Heat  over  the  Globe. 

With  9  Maps  and  Plates. 

The  Distribution  of  Heat  over  the  surface  of  the  Globe,  illustrated  by  Isother- 
mal^ Thermic  Isabnormal,  and  other  Curves  of  Temperature.     By  H.  W.  Dove« 

[Sold  only  to  Members  of  the  British  Association  and  Fellows  of  the  Royal 
Society.  The  purchasers  of  the  three  first  maps  may,  by  returning  them  with 
a  payment  of  Eight  Shillings,  receive  the  complete  work  in  exchange.] 
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